Python Frequently Asked Questions
Jy1)—2 3.10.18

Guido van Rossum
and the Python development team

7 A 08, 2025






=PN

B{1E  —f% Python FAQ 1
FE2E FOISIVY FAQ 9
FEIE FTHAYLEE FAQ 49
FTAE  S175Y ik FAQ 65
EH5E  ERCIEDIAS FAQ 79
#6E Windows £® Python FAQ 85
FTIE J5T74voaA-HY140E2—T1—X FAQ 91
FE8E Y Python AFADIAVE2—RICA YA R=ILTNTWVWEDTIH ?" FAQ 93
15 A E R 95
TR BE CORFaXYMIOWVWT 115
TR CE BELS1EV2R 117
{388 D & Copyright 137
] 139
] 139






ONE

—fif PYTHON FAQ

1.1 —fiZ1EHR
1.1.1 Python &IIATITH?

Python &, 4 & 7V XERD, MiEMR, 792 MR T0 2S5 IV 7SETT, TOSEIIE. £
¥ 2=, Bk BT, BEKEOEINL T — &8, BXUZ I APWMD AL TWE T, Python
. ATV MERT RS Iy 7 RBAT, FREMTa s o I v REBI T e S5 I v IR EERO
s IIRIEAL LEFR-FLTVE T, Python 3B NERT — LIEHIZH P DT WIERF
HLEDETVWET, ZLT, ZLOYRTLAIA=NARTA TITUANRFTRL, BRABR T 4 Y RUTRT AN
DAVER=T 2 —=AWHD, CR C++ TIRTEZZLDTEFT, F/o. TRTTLAARERA VX —T 2 —
AHBRBER T TV —2arDHDIREEL LTHAHTE X, HHFKIC. Python 3R —X 71T,
Linux % macOS 2&81% < ® Unix OIRES X7 4 THE, Windows THEIE T3,

E HIZHID 721U, tutorial-index 22 HHRDE L & 5, D Beginner’s Guide to Python 75, Python
YEOEDDAFIHF 2=V 7RV Y -2 eBHTEET,

1.1.2 Python Software Foundation X I|fEITYH ?

Python Software Foundation (%, Python N\— a3 > 2.1 DIEEOEEMEZ R T 2 ML 0 IEE R T,
PSF OfF#ix. Python 712’7 2 V7 SiBICHT 24— 7>y —2Fifli %D, Python O %/ADH 2 Z
T3, PSF Ok —L4R=I https://www.python.org/psf/ 1ZH D F3,

PSF NOFHMIKETHRBMEENTWE T, Python ZFH L TR o7& L5, the PSF donation page
THMZ BB X7,


https://wiki.python.org/moin/BeginnersGuide
https://www.python.org/psf/
https://www.python.org/psf/donations/
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1.1.3 Python Zf£5 DICEFIEDKIRIIHD XITH ?

BT MER T % Python ISR 2 FF a2 XY FOITRTICEFEEZR L, ZoDEEELZERRT AR,
V—RAA= R DI o THhEVELA, ZOFEFHEHRIZEET SR D, A Python ZFIHL
Th, Y=RAHZ2WEANL F VBT (EEOFEII» 2D 5F) Python Da ¥ —%k5EL TH, Python 23
IS PO THAAENZHAZIRTEL THhEVEEA, b AA. Python DH 50 3 HHEMRITOVTSH
[FRETS,

FALYADIDFLWVIHE £2XAD Y >~ Z1F the PSF license page 2SR L TL 72X W,

Python ® v JEFEERINTOT, FHIICHIALERIGELD D £3, 7 LWIERIE the Trademark
Usage Policy 22 L TLZ&E W,

1.1.4 #H%%H Python [3AKEISNT-OTITH?

Guido van Rossum 12 &3 2. TRTOHEE D ICOVWTO FJEFIC HRBELMEILTOrBH TF:

X CWI ® ABC ZV—7TA V&7 X EiEREET IREVESRZ L T\wT, 22 TcHiE z
ETEBHRFNCEAL TRV U E Lz, ZRREXD 7N —TbicA 7> P 2T 2 2 & lEK
BOF—2BOEERY, (FHE Python 2132 B2 D £35) Python DZL DR b L ko
TWVWET,

fE ABC SEEICMN L TEZL ORMER > TVWE LA, FARICHBOZSPHFETHHD L
ABC 53 (RZDHEE) 2GR L THDO N Z T 2 Z LIIAATRET L7 (SEEE F5RMED RANEK
I 5 72D TY ), FAE Modula-2+ 2T 2 Z & TWL 60 DkEERZHEA. Modula-3 D74
4 F—=¥&E LT Modula-3 DL R— kZFHAE L7ze Modula-3 3HISMLEIZAE 5 HSCRERR. 2 ft
WL DD Python OREDEIR TS,

fld CWI T Amoeba FHA RV =T 4 VISR T LD TN —TTHOTWE Lz, Amoeba D
AT L= YR —T7 2 —R21& Bourne ¥ = An 57 72 A LI ho/2DT, C 7TarJ 4%
Bourne ¥z VX7V F b E2EFEL LD DRV AT LEHOHEPLHET L, Amoeba DT — L
DS, T I IV EEOKEL LTORNOERX ZHMERT S IO L,

ABC D X542 Amoeba DI I BRI AT LA NE2EOLEFF-/T2R 7V S N EFEPILEREAS
YREVWOEZ L, Amoeba EHDEELZEL DIZENLTH A5 505, —MRIHEETE 2 XS
REFBERDDZZLICRDE LT,

1989 D 7 Y A= AKIEDM, HHZFHED /- EATELDOT, ZOFHELEBIME-oTAHAL L
WCLE Lz, BEOM., $IFBRHELINIIFEE A Y ZDRFICES L, Python & Amoeba 70 =2
ORI THREER, FABEPSDT 4 — KNy ZIEIROBREERVICII#HIETINE L

1991 £ 2 A. 1 F e D L 0BFEEZRE T, USENET #8352 2 2 L% L=, ZHUE Misc/HISTORY
T 7 A MR- TVE T,

2 % 1 & —fi% Python FAQ


https://www.python.org/psf/license/
https://www.python.org/psf/trademarks/
https://www.python.org/psf/trademarks/
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1.1.5 Python [ fAZ T 3DICAWVWTWVWETH ?

Python (&, ZIicH7- 2 HEICHHTZ 2 /KERNHE 077 LS5FETT,

ZDOEFEE. CFHINEE (IEMRES, Unicode, 7 7 A LMD ESDFH), 4 ¥ & —2 v b 7a bt al (HTTP,
FTP. SMTP. XML-RPC. POP. IMAP, CGI v/ 3I>7), Y7+ v 7Y =7V 7 (Python
A-FDQAZy FFRM, BEVZ, FRT AV, ), AR =T 4 YIS RF AL VR —T 2 —
A (AT LA, 77 ANT AT L, TCP/IP Vv ) O KD REEE I N—F 2 KFBREES 47
FUMBLRD Lo TOET, AN TEZ0EH 512X library-index D—BEEZ SR L TLEX W, £, A
Y — R—F 4 DIFRBH X £ 3§, the Python Package Index 22 HHBRDH 280y 5 —I L TAE
Lx9,

1.1.6 Python ON—2 3 »EFBSDMLEAIIE S L>TVWBDTIH ?

Python @ N— 3 &5 "A.B.C” 7213 "A.B” ffrohxd :
¢ ARBAXI ¥ —N=VayEETT - SHICARYIKEREEIND o LGB ICHPLINET,
e BEIYAFT—N=VarBETT - BXODPROWEELD - GEICHEPINET,
o CRBIA7uN=TYaryEETT - NI 74 v 7R Y —RTLIZHEPINET,

NT T4y 7 AV —=RZDWTFHLLIE PEP 6 2L TS,

FTRTDYV Y —=ABNT T 4 9 7 AV Y —ATHIZLVIDITEDD T8 A AT v — U U — A NDUEHE
Tk, —HOBFEY V—X2MESN, 77 7R R—=ZR, £V VU —-REMraffrohEzgs, 71
T 7RIEA VR =T 2 = ADPEEEINLR NI BV IV —REINZRBAY YV —XT, 2200717711 —RfH
TAVR=T 2 —=ADEDZPH LNLEEA, R=ZID o L LELTWT, BIUFDA ¥ & —7 = — AR
FEINETHHLVED 2 —ABMENE0d LNFERA, V) —AEMIEE 72 DT, Bl
ZEITOTRITIUIEFEINEE A,

TIAT 7, R=R V) —=2BERMDNN— 2 VIiZ, BINOEEFEZRD F3:
o TNAT7N=YaryOEREFHE. HEHNIREM NITHLT 7aN” iz h £75,
o R=EN=VarOEREHII., HE/NERE N ITHLT "bN” &b 9,
o VY —XBEMN—Y a Y OERBFII. H2/DIBE N ITHLT "teN” 272 b £75,

DFED, 2.0aN 2 ohznNn—Ta VFTART 2.0bN 12935, 2.0bN 1% 2.0rcN 125isH, 2L T Chn
513 2.0 1N BFET,

Fl. 72247 DX 4 HEFEIMT WA=V a v EBESIHDET, THERERONN-Y 3 VT,
CPython FFV KRS MU RS EEZEL L FEATWEY, FEE REDO~A F—V V) —ABfTON K, N—
Tavid "2.4a0” D XS a0 BOLKRDIA F— "= a VIR HFT,

sys.version, sys.hexversion, sys.version_info IZDWTD FF 2 XY FHBML T XN,

1.1. —fRER 3


https://pypi.org
https://www.python.org/dev/peps/pep-0006

Python Frequently Asked Questions, 'J1)—2X 3.10.18

1.1.7 Python ®Y—ZXDAE—FETFICADETH ?

D Python ¥ — &I python.org (https://www.python.org/downloads/) 22HWDOTHFIZAND Z &
WTEET, RO Y — XX https://github.com/python/cpython/ IZ7 72 A LTFICANS Z &
HTEET,

Y — A& gzip ENTz tar 7 7 A A TEME N, 8L C DY —X, Sphinx IZ&D 74—y hEN/z K
¥a2X2 b, Python 54 75 VETa—, ¥ N Tar 55 ZLTWLOhOKROEMBEHRY 7
FY 27 REATVWES, ZOY—RZIELAYD UNIX 759 b 74+ —LTEDEFar 4 L L THH»
HET,

V—=RA=FDOAFrary L zo20T, XDFELWVEHIE Getting Started section of the Python
Developer’s Guide ZZ8 L TL 72 & W0,

1.1.8 Python O FFa XY MILZTFICADF TN ?

Python OBUTOLREN—Y a > OREHE K ¥ 2 X > M https://docs.python.org/3/ 2 BFHTE LT, F
72 PDF, L =7 %A b, Xy >ua—FTE2% HTML iR https://docs.python.org/3/download.html
MoMHTEETS,

ZD FF a2 XY M reStructuredText THA 4L, the Sphinx documentation tool THEINFE Lz, ZD
R 2 X ¥ MicfEibi/z reStructuredText @Y — & Python @Y —ABMMICEEFNF T,

119 709352272 Ll BVWDOTIH, Python DFa—rUT7ILIFHD F
gh?

ERZBEDBICUDF 2 — U 7ARLEENHD 3, HHED FF 2 X2 MK tutorial-index 235 b
9,

Python 70 27" J AHLED 7D DEHRDF 2 — Y 7D Y R M the Beginner’s Guide ZZH L TL 72
ISAAN

1.1.10 Python D7D Za—RXTIN—TFTRX—=V2FJV)IMIHBODETH?

Za2—RJNV—7 comp.lang.python X —VU 7YX}t python-list ZHNFT, =2 —XTL—-T¥
A=V YT YRAMIEVZERENTVT, =2 —XZWHTIUIA -V YTV R MNIBMT 246E13H D ¥
B Ao, comp.lang.python Z—HIWBEDRRT 4 ¥ 7 %2ZF5E W77 4 v 7T, USENET ##FI3% <
DFE. TORY 2a—LIER D N TEET,

LY 7 b0 z27V Y =R 4 XY bDOEHEHNZ comp.lang.python.announce TR S 5, Ziik
—HIZ 5 RRAT 4 Y IRBEEZZIIZ2RII 74 v 7OFEEA -V V7Y R MTT, the python-announce
mailing list 2> &F|HRIRET T,

ZOMDA =Y YT VR =2 =R TN —=TWZOVWTOFLWERIE https://www.python.org/
community/lists/ IZHH F5,
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https://www.python.org/downloads/
https://github.com/python/cpython/
https://devguide.python.org/setup/
https://devguide.python.org/setup/
https://docs.python.org/3/
https://docs.python.org/3/download.html
https://www.sphinx-doc.org/
https://wiki.python.org/moin/BeginnersGuide
https://mail.python.org/mailman/listinfo/python-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://mail.python.org/mailman/listinfo/python-announce-list
https://www.python.org/community/lists/
https://www.python.org/community/lists/
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1.1.11 Python DR—ZFT X MRIFECTFICADETH ?

TNT 7 [N=&1Y Y —1F https://www.python.org/downloads/ TFIZAD EF, VY —RFFTXT
comp.lang.python % comp.lang.python.announce ® = 2 — X 7' )L — 7 ¥ Python & — AR— https:
//www.python.org/ THHE N, RSS =2 —RA7 4 — FHBRHTE T,

Git 2 5BHFERE FICANSE Z 2 b TEE T, #FMllZ The Python Developer’s guide ZZfR L TL 72 &\,

1.1.12 Python ONTHECPNY FZ2 LIFBICIZES LIEBGRVWTTH?

NI DGRy FOFFNTIE, https://bugs.python.org/ 2» & Roundup installation ZF[FH L TL 72X 0,

NTHEIZE Roundup 7 A7 ¥ FBBETT (IH 60 6l# T 2HMZIETHL LD, £ I%
ER L7z 227 v I 7= MREE S ), LAEIANZ#EIZ SourceForge 2> TWAZ 2D 2745,
Roundup @ password reset procedure 25 Roundup D8RV — REEIG T2 Z e B TEF T,

Python BIFED THIZOWT, L <& the Python Developer’s Guide 2B L TL 72X W,

1.1.13 Python ICDWTHITENESZ@AHISRBTETEIH ?

Python IZB83 2 5 7-DEHEZLFIHT2D05—FTL x5,
The very first article about Python was written in 1991 and is now quite outdated.

Guido van Rossum and Jelke de Boer, "Interactively Testing Remote Servers Using the Python
Programming Language”, CWI Quarterly, Volume 4, Issue 4 (December 1991), Amsterdam, pp
283--303.

1.1.14 Python O&IEH D £TH ?

FW, K EADD, ZOEFATEHREDHRENTVWET, U R M python.org wiki https://wiki.
python.org/moin/PythonBooks IZ® D £3,

¥/ A 74 VFJET "Python” THZE L. Monty Python % 7 4 V X TRA L THVWWTT (¥
¥, "Python” & ” §EB” THERL T ZE W),

1.1.15 www.python.org IIHRDEICHZIDTIH ?

Python 7Rz 7 b DA > 7 ZFMHAFIZH D, Python £ V7 7R V77 F v F— AL o TEHIAT
WET, FfllE 255,

1.1. —fRER 5


https://www.python.org/downloads/
https://www.python.org/
https://www.python.org/
https://devguide.python.org/
https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
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1.1.16 %At Python E WS HFHRDTIH?

Python DBIFEDE E - 72tH, Guido van Rossum & 1970 FRUICHHE - 72 BBC 2 X7 1 > U —X "Monty
Python’s Flying Circus” OBARZHFATVWE L7z, Van Rossum &, T, 2=—2T, PLIATV7
ABGHIBPR L D2 72D T, ZOFEDOHHETZ Python L FERZ 2 IZL7DTT,

1.1.17 TERIXEVT o - NAVY ) ZHFETHELTREVWITFFEAD?

WWZ, ThH, FEIZR-> T NEZ VWi, @)

1.2 IJREWMFTOD Python

1.2.1 Python BENKSVWEELTVWEITH?

ETHRELTOVET, 1991 FFLURH LVWREY V—REB X Z 6 225 18 » ABICHIA TV T, ZOR—
ADEZES TS, N—=Y 23> 3.9 DRFETIX, Python 312 » HIT—EDR—ATRAT vy == 2D
VY —2%fToTWET (PEP 602),

BFEDIHAN—Y 2 > D "bugfix” VY —RZRFAT2DT, BHFEV YV —ROREBIRL A ELTHEE
T NTT 4w 7 AV Y —RBE N=YarESD 3 HFHOHERIZ X o TR (Bl 3.5.3, 3.6.2), KEMND
JeDICEHINTVET, N7 4 v 72N ) —RZEHHAOMENDBEZINEEN., —HDONT T 4 v
AV =W THLA Y X =7 2 —ADMR=NZ Z e PRI TVWEDTT,

BT DEERY V — ZXHEIZ ‘Python download page ¢ ICHD £FJ, Python [ZIF 2.x & 3.x £ W5,
HRICHIETIEER 2 DON—=2 3B HDFT, #HEON—-—2 3V 3.x T, TNRLKFAINTWVWSS
1TZVDIFLALTHR—FINTVET, 2x BERAL LTLELFATNTLEITDA ‘bS5 TNUALIFX
OTFVRAENERA

1.2.2 < B5VDAD Python ZFE->TVWETH?

FiER NBEFARZ DI L VTTH, BZELLIMEAADDLZ—F =2 WBTL x5,

Python ZHHIZX Y > v — RAJRER DT, 7t LEDI KL, ZHOV A b2 SFHTE, £< D Linux 74 &
F—a YERENTVWEDT, XY ru— Fifiitr o 2RORNEZH 2 Z LI ETEFE A,

comp.lang.python =2 —ZX 7L —F3 e THIEFHTTH, $XTOD Python T —H =243 2 DIFTId7%
L HATHLEVWADVET,

6 % 1 & —fi% Python FAQ


https://en.wikipedia.org/wiki/Monty_Python
https://en.wikipedia.org/wiki/Monty_Python
https://www.python.org/dev/peps/pep-0602
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1.2.3 Python TITHONARELTOTS T I MIBODETH?

Python ZFJHLTWwWa 70 =7 DY R M https://www.python.org/about /success ZZH L TL 72
&\, past Python conferences 22 L ERTZMT 2. 2L OHPHEBMOEIH DL D2 ZTL & 5,

HEHZXNTWS Python @ 7B Y =7 Mi& the Mailman mailing list manager % the Zope application
server ¥ TF, Red Hat ZIELHEFTH2VLDO0D Linux T4 A b= a YDA VA= AT LT
FI=ZZAbL—=yaryy 7 byz7id —E2E82° Python TEPNTWVWE T, NET Python ZFH L
TWARZEIZIX, Google. Yahoo, Lucasfilm Ltd. ZE¥0HH 3,

1.2.4 3R Python ICXD &S BFHLVERSEEIhETH?

Python Enhancement Proposals (PEP) https://www.python.org/dev/peps/ ZZH LT & W, PEP &
Python (2425 & NIHHEREIC DWW TE LN /G THE T, BB ke & 2Rt S Twx§, "Python
X.Y Release Schedule” (X.Y X E7ZV V—AINTWRWAN=I a V) 2L TLEIW,

H L WVBAFEIZ DWW TIE the python-dev mailing list T Z N TVWE T,

1.2.5 Python OE#MEZE L TLS5BREZLTHLLOTIN?

—EANZIE. LTIEWITER A, HRHFICTTIAE TS O Python 2— FA3H 2 DT, BIFO T 075 L4
DEATBRINEP R THIMMILTLE S KO REFBHRODLEDLRD LN TIERD FHA, 2V NN—}TF
27077 LAPHRTEZ, IRNTDFFaXY 27y 77— LRI RLRVEWSEND D F
T, Python BT 22 DAPHREINTVWAEDT, ZNOE2—HTRETNCTE L5722 2E LRV
TY,

2 ZZ 2T NE RSN DR B, e T v I 7L — FEtEB#H T2 Tid b £% A, PEP 5 T,
2—F— DRI 2 7R % m/NRIC L S 1877 HARED IR WEE 21T 5 72 DI 5 N EFIHTOWTHHIL T
WET,

1.2.6 Python Z#OE O S ICAVWTWEEETIN?

=4

RIZWCTO TS5 I THEZIZE o TR DI, Pascal, C. C++ O 7t v b, Java ¥, Tzl
DFFHIRINITDEFET T, I o TE B —DFFEL LT Python 222X DHMRITILDOTL & 9, Python
WITIEF IR T B LB KERFES A 72U HD 5, ZLTHFEERZ I, ILDETRS
7Y 7 Da—RT Python 2R 2T, ERIEMED DT T —XBOFKE Y, EBRInr73Iv 7
AFNMZEFTEIENTELZDTT, Python 26, AL TFP2FRERLEOEAMZZ T IO A
NoNET, RUIOHETVWERD IV ERDA 7V 27 M EHEDI I XX TELTL & I,

TSI T LI RVWEIILEICE o T, BN SEEZES ORFHACEDRE T, FH IR
ENEZIOERICD, ZEOR—ZAPELZ>TLEVWET, £REZ. av¥a—&XnX5BEL, M
BEOML, —BELEA VR -T2 — A2 LT, 77—t T22 2R8Ik ET, &

1.2. IREWHFTOD Python 7


https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.zope.dev
https://www.redhat.com
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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IR RAUSERREN U S22 AR CBEETTR, ZADRRIAID T 0T T IV T ORETHEINEREHD

A CIXR D FH A

Python DRWY Z A3 Mcd 72 XA H D £F, Python iZiE, Java DX S ITKEREFEES A T UDD
D, EERIMALE T3 BETIEFEICRELL v 53077027 VESINTE 2 L5k 3, EEI
EHED PRI ER R FI 2 KD 2 7075 MREINERA, B A 77V 2T 2 2T, EEES
0277 IV ORMEEORPSRENL Y 7V r—y a VIO HOGIEEERER 2 e TEE T, Tk
BHES A 75 V)VDfH»S a— FOFEFHEZERZ D TEE T, PyGame R DY — RX—F 4 EV 2 —
N F7Fos e Pz AT 5 DIRLH £7,

Python DA Y X575 4 T4 YR FVRICE T, T30 7% LAHN5, SEMELHET 2y
TEET, MOV 4 Ry TFar IS0 —RIZA>TWAHE, W4V RUTAL V&7 ZZ2REXELF
FICLTBLIENTEET, VAFDX Yy FEEVHERVWE 21X, FlIRIXZDES T T

>>> L = []
>>> dir(L)
["__add__', '__class__', '__contains__', '__delattr__', '__delitem__',
'__dir__', '__doc__', '__eq__', '__format__', '__ge__',
' __getattribute__', '__getitem__', '__gt__', '__hash__', '__iadd__"',
'__dimul__', '__init__', '__iter__', '__le__', '__len__', '__1t__"',
'_mul__', '__ne__', '__new__', '__reduce__', '__reduce_ex__"',
'__repr__', '__reversed__', '__rmul__', '__setattr__', '__setitem__',
'__sizeof__', '__str__', '__subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']
>>> [d for d in dir(L) if '__' not in d]
['append', 'clear', 'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove', 'reverse',
—'sort']
>>> help(L.append)
Help on built-in function append:
append(...)

L.append(object) -> None -- append object to end
>>> L.append(1)
>>> L
[1]
AVRTYVEPHIE, TR T7IVTELTVRRICEF 2 XY MIEROZ RN R A

Python @7 DR IDE $ % Y ¥3, IDLE I Python T Tkinter Z#ffi-> TEHE»rN 70X T 7 v b
74— IDE T%, Emacs IZl&, 2—HFIic > THEERZ2IZ, FEES LWV Python €E— R23HDFF, Z
NHEIRTOTOT I IVIBRENPS, SV R IANATA M, F—=b AU FY b, a=F g ¥ IHDAL
RIIDT4TAVERTYRZADT 72 AWEZ F T, the Python wiki 2> Python MREREDO—EE2 S L
TLEE W,

Python BB 2 FHICOVWTOERE L2V S,
Lx9,

the edu-sig mailing list IZBMT % & KW T

% 1 & —f% Python FAQ



https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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2.1 _ﬂﬁﬂgtﬁgﬁ:ﬁ

211 TL—ORA MR VINRATY TRITHBEZ MR Y —ZXI—FLARILTNY
HEHODEITH?
1w,

Python HD 78y HIZDOWTRERIHEH L TH D, #AIAAD breakpoint () BT ZENS DTNy HIZ
WM ZREET,

pdb EY 2 —VIEHRIC LT T4 % Python D2 > Y —LE— KT Ny HTF, ZHU Python OFEHES 4
TI7VREENTWEHDT, FATFVNIT7LYRAIZaFIINIRFaXbBHDET , pdb Da—
FEFRICLTHIHDT ANy H2HEL b TEET,

Python ICHEM XN TWVW2HMAMBEKE O IDLE @ % © Python OEFAIEIE O —E (%@ 1
Tools/scripts/idle3 22 BRAAIEE) TH D, I 7 4 AVRT Ny B2 EATVETD,

PythonWin &, pdb ZX—2¥ L7 GUI 7Ny A% &% Python IDE T3, Pythonwin 7Ny Al 7
L—27 R4 ¥ b OEMIFIRIE PythonWin 70275 ADF Ny e ¥ OEMHEEER 72 AR >TVWE T,
PythonWin & pywin32 a2z 7 FD—#, 25\ ActivePython 74 A MY B a—>ayo—fe L
THIHAIRET T,

Eric & PyQt % Scintilla editing component % % £ iZ L7 IDE T3,
trepan3k & gdb 74 27NNy HTT,
Visual Studio Code {FN—=Ya YEHY 7 b —#lZiR o 7T Ny Y=V Z2ff A7 IDE TF
FXEDTT 7 4 HVF Ny FftE Python IDE 3H D 3, #Hlxi3:
e Wing IDE
o Komodo IDE

e PyCharm


https://github.com/python/cpython/blob/main/Tools/scripts/idle3
https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
https://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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2.1.2 NTDOERCHNBIRICRIIDY—IILIFHDEITH?

=4
Pylint & Pyflakes &, N7 ORIAFERITEILOEARN LT = v 7 2ITVE T,

Mypy, Pyre, Pytype 72 ¥ OFHIHF = v h—I%, Python Y —RXa—FRizhb sy 2 F=v 7 TEFET,

2.1.3 £5L7%5 Python RZVT DB RZVE7AYNATFTIZIENETH?

I—FRX T a— FTE, Python T4 A MV Ea—YarEf YA IBFTRETTELLS5HRARY
Fray7mZ o a3 Tc0wnis, Python 2 C a—FIZaAY AL TERL THHBVERA, TrT T
LR U TREBEREY 2 —VEEN, ZOEY 2 —/L% Python N4 FVICHELT—2DEITAREY » 4 L
WEEDDEZLDY—=LAHBHY FT,

—DUX freeze Y —/L T, Python Y —R>Y J —IZ Tools/freeze & LTEHEENTWVE T, Z4uUd Python 4
Fa— Rz CEANCEHBLET, TRNTOEY2—LE2H LIRS T AHDAL C a2 84 7T, ZD
712 5% Python €Y 2 — L) v 7 E3h 3,

TN HRT2DY —AD (W7 DHHRD) import X2 FIFANICZAF ¥ > L, import EN/EY 2 — L2 f5HE
D Python SR ¥ (MBRAAES 2—NDHZ) V—RAT 4 L7 FPURHIHRLET, £ LT Python THA N
72V 2a—LDNAA Fa—F% C a—F (marshal €Y 2= Ta— A7V 7 MIEHTE ZE]) £
ML, HRCZO T v 77 ANTHEDATORIMARABLEY 2 — VTP EENTA AR LA ROFIET 7
ANEBERLET, ZLTEREINEZ Ca—F2a> %1 )L LT Python £ X7V ZDEH Y I L,
TLDOAZ Y 7 heR&LFIL &S WCEIES 2 HATEMZAL F Y ZTERL 7,

DIRDy r—=2i3a >y —n% GUL DFET7 7 A MERITRILE 5
o Nuitka (Cross-platform)
o PylInstaller (Cross-platform)
o PyOxidizer (Cross-platform)
o cx_ Freeze (Cross-platform)
o py2app (macOS only)

o py2exe (Windows only)

2.1.4 Python 7O S LDICODIA—T A VT RAIVHA—RPRZAIAALRIZHD F
gh?

v, BHES A TS VED 2RO ENDZT—T 4 VITAXA NI PEP 8 ¥ LTXELLINTVWET,
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://www.python.org/dev/peps/pep-0008
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£
[=]

22 37

[l
aih

2.2.1 LEZTHICENH 3 DIZ UnboundLocalError NEZDTETH ?

brhrBHuwTuwrEza—Fd BHEBEOAKRDODE IR AXEMABZ WS EEEZLES
UnboundLocalError ZH T DIZIZEL D LNLER A,

Zha—K:

>>> x = 10

>>> def bar():
print(x)

>>> bar()

10

BEIEE A, Zoa— R

>>> x = 10
>>> def foo():
print(x)

x += 1

¥ UnboundLocalError 272D £3:

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

IR, HBERA-TOPTEBIIRAZIT L &, ZOLEBEZDRa -l Ttr =AMz, Ao
2AaA—=FIZHBFECHAFOERER T2 HTT, foo DERBEDID x WHLWMEZRALTWSDT, a3
403N —HINVERHTH 2 TR ET. TOME. D print (x) WL TVWRVE —H LA
BrRRL Lo LTRHREZ I - E3,

FoflTid, 28—V ThHELrEETEZ2ILTHDODRI—F T 7EATEET:

>>> x = 10

>>> def foobar():
global x
print(x)

x +=1

>>> foobar()
10

COWRMRES I (REMSIIMUT VWS 7 52 A4 VAR Y ZAEROHI L 13 - T) B3 ERR I 2
A—TFOEBDOEEZEZ LIS LTVWEDRE, WS e R2HLEZDICHETT:

11
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>>> print(x)
11

FIRED Z & %, 2 A FEN/= A2 —7"T nonlocal THFEZMES 2 THTEET:

>>> def foo():
x = 10
def bar(Q):
nonlocal x
print(x)
x += 1
bar ()
print(x)
>>> foo()
10
11

2.2.2 Python oO—A)L e O—NILEBDIL—ILIZEITTH ?

Python TiZ, BBNTSRIN LT OEBIIRHERINC /v —oL e kD 5, BBROAREKD ¥ 2 TED
ZHITRA SRS, ZREIHRMNICZa— AL THIEEEEINRVED, a—hLThHILAREIN
S

BEB ko LESTLEID, PLEBZZMETEET, —A T, RAINZEHIT global ZEKT
522 T, BRILROVEWERZITE S, AT 7a— L RBROEIC global NERINTLED
¢, global 2o TEDPDICHR->TLEVE T, LM VEEPA VR- b EhEEY 2 —LONERES
WMI 20278 VEEZ LRTIERLRVDTT, ZOGLHXIIEWERZINE ST 2720 global H
FOEMX LD BEKTT,

223 L—TOHRTERBBETERINLSLIARNN ALEZETORBETIH?

for V=7 %o T, DLFORLD T LXEER (DL BMELEY) T2 Lxd, HlRE:

>>> squares = []
>>> for x in range(5):

squares.append(lambda: x**2)

INT xxx2 ZEHETZ 5 207 LXDYVRAMBESNRET, TNOLERUIHLEZ E, ZAZh 0. 1. 4.
9, 16 BIRT L FHEIZ S LNERA, LELERICRoTASZE, T 16 BiE->TL 2DZHIZT BT
L&5:

>>> squares[2] O

16

>>> squares[4] O

16

12 E2E JOJ332Y FAQ
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ZHE, x BT LRI o TOR—INEHTERAIMIDOR 2 —-FTEREINTVT, FLAXPNERSI N
CETHRAMUHEINZ ZIZ 7 7 RENZ12DITRIDET, V=T PO TRETIE x X4 THD,
o T, 2TOREUZL 4%x2 DF D 16 #IRLET, ZOZLiE x DHEEZTAD L THAETE, 74K
DIEDVENED XS ITEDLLDIBETE X!

>>> x =8
>>> squares[2] O
64

INEET B 720121F, 70— LD x DEIKFELRWZDIZ, TLAXICE > ThOR—hVERIZEZ R
FT20ENHH T

>>> squares = 1
>>> for x in range(5):

squares.append (lambda n=x: n**2)

ZZT, n=x 3LV I AKX o TOR—ANER n ZER L. FLXPERINZ L XFHEINZD
T, V—TDZORHETD x LFAUCEEZF>TVWETS, ZHud. 1 D2HOZ AKX TlE n Ol 0122 b, 2
DHTIE 1. 3 OHTIX 2 DURFARE. 2 R2ZEE2EKRLET, o T, ZNZEND T LAXITSRIELWEE
RT LSRR FELT:

>>> squares[2] O
4
>>> squares[4] ()
16

OIS AXITRAR S DTIRZ L, BFEOBBICHHEHIN S ZITEFEELTLEE W,

224 JO-NINEREZEDa—I)LEATHEETBICIZES LIESVWWTIH?

=0TV T T LADEY 2 — VETIHREHLE T 2 EERFEE. FlREY 22— (LIELIX config R cfg
EWHEND) ZIESZZ 8T, HITREEY 227 SV r—2aryOIRTODEY 2 =ML Y FR—=1FL
TLPEEV, ZOEI a— M7 e — U RAFTE LTHEZE T, ZRZENDED 2 =L D/Z—DD 4 VR
RUADHBDT, BEET 2—NF 7T 27 MTHT 200 REIZEEDRICKBENET, FlZIX:

config.py:

x =0 # Default wvalue of the 'z' configuration setting

mod.py:

import config

config.x = 1

main.py:

13
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import config
import mod

print (config.x)

B, BICEELS, EYa—AEBHES 0SS Z0E. VIV NYTFYAL R — U BRET 2 2 DR
THHHET,

225 E2a2—ILT import ZESRD IRANFZI97T 1 X1 IFATITH?

—f&HIIC from modulename import * ZfHo TIEWVWITEHA, ZDXIITT 2 L A VR —XDHHITZEMIZ
EREN, linter HRERDOHHIZIHER T2 e»HELRD T,

EV2—WE T 7 ANVDEETA VR—FLTLEEV, ZHICE>Ta— KPR EL T A23MOEY 2 — L
BATEICR D, BV 2 — VAP RA—=TIZEENDIZDEIPITRDRLIBD ET, TIC—D2D 4 Y K—FZT3
LBV a2 DA YR= bDOBMEHIRPEZIZRD 32, [TITEBDA ¥ R— MTT 3 & HEH O
YIKBEAET,

RDFMETEY 2 =% 4 Y R—-FF20H, ROEHEICRD £7:
1. fE#ES 4 75 YV EY 2 —)L - fiil sys. os. argparse. re

2. ¥ = FRX=FT 4 DF74 77V EY 2—)L (Python @ site-packages 74 L7 b VIZH B HD) - fi
dateutil, requests. PIL.Image. &% &

3. HEi CHRLEZEY 2—

TBIRSHBOMELZ BT 272912, A YER—- 2B 7RABIT PN E R 2bHD FF, Gordon
McMillan 2 X4ug:

PERSIRIIE T D EY 2 —uH "import <module>” XD A4 ¥ R— b ZfFio TWAIUTKLRTT,
TOHDEY 2 - ADRAIDEY 2 — A b A2 R L L 5 & LT (“from module import name”),
EDAYR=—ED by TRV HZLHHATY . RUIDEY 2 — AP ZOHDET 2 — %2 VK-
FF2DIMCL LT, BHIDEY 2 = VOHFIHFAATREIC 2 > TRV S TS,

ZORWTIE. ZOHDED 2a— AR —2DBBOFTOAFELNTWERSHIE. ZDA ¥ R— MIFHHIC
BEoficEeEd, 1 VR— PN & RODEY 2 — V@A ERZT L TWT, Z2HDE
Ja—IVIBHTDA VR— b ETEET,

T b TF—LRFOES 2 —ABHBLEZIE. A VKR— 12y TLRVLONCEDNT I IRPET
T, ZOBE. 77 ANDEHETIEIRTDET 2 NE2A VE—FFTRILIZTERVDD LNER A,
ZOBEEER, WET 2779y 74— AIELELA—FTELVWEY 2a—LE2 A YR+ T2 BEIL
BWT9,

TERSEOMER BT 72D Y 2 — L OPHHIC 2 2R R IR S Lz b Licwk o, Bz A ¥R — bR
EROPREDOV—=HNVBRRAA=TIELTLEI WV, ZOFEEFZLDA Y R=1t03 707 J 508380k 5
WEITEINZEZPIKFE LR TRV E ZBRICENTT, HD2MHMOFTOAEY 2 — AL DR,
AVR— 2ZOBEBOPIBTIEEZEZTHVWTL LI, BB, Y2 -1 2HAADRIOMEIZE
V2=V OYEME DI D7 DITEATIC R D 2 £ 55, EHEIHICEY 2 — L Z2FHiAAL DI HE Rk &

14 B£28 7OU53227 FAQ




Python Frequently Asked Questions, 'J1)—X 3.10.18

EHROBED AR MZFTHEAET, TV 2a—NABRA-—TDOANTER, ZOEY 2-MEEZ 5L
sys.modules 225HMHTESTL & 5,

22.6 BEATIOT I FETT 72 MEDEBEINZDTIH?

COMDNTHRELHOET 0T I IMANEET, ZOMBEEZTATIZEW:

def foo(mydict={}): # Danger: shared reference to one dict for all calls
. compute something ...
mydict [key] = value

return mydict

WD TZ OBIBZEMOH LR, mydict ICIE—D20HEZRPIH D £, “MHIZIE. foo() BFEITSINDI L &E
12 mydict ICIEHID»H—DDERE T T > TVWBDT, mydict WKIEZDDEENDHD 3,

BROFOHLICE 2T, 740 POMEIINT2HLVWATY =7 2o 207 e FRLNBTY, E
BZIBDEHEA, 7740 MERZ BBMERSNL ZIC—ERTERENE T, ZofloFFED XS
W2, ZOF TV 27 P BEEEIN L E, ZOROBEMONUH LBEERDOA 7S =27 b 2B RLET,

EBOKIC, B XFH. BTN, None B¥., A I 2a—ZX NI T2 V25 L EHINLGEHRLDH
DERA. EE. VAM, VI9AA VAR VARBREDI 2—RIAKRF TV 27 MIBEELOD £ T,

COWEDNS, T2a—XTNRF T b ETF 74N MEE LTEbRWT R YT 2V IFESONTT,
Kb DIz, None %7 7 AL MEIZEW, ZDXT X ZH3 None TH BIRIC/ET, BBONETHLVWIY X/
HE/ZOMEDL B EIICLTLZEW, flZE. 253F»TIT:

def foo(mydict={}):

Rbhiz:

def foo(mydict=None):
if mydict is None:

mydict = {} # create a new dict for local namespace

COWENMENZLZZ DD 5, KO 25HZITO BB D % & 2iTlibh 2 —fRINAEIEE. B
PIEPHENE Z 2RI XX EHERDOEZ X v v > 2 L, BURIUEIERZNOF v v ¥ a2 ThE%
BTEWIHDTT, ZHUE "memoizing” XN, TD K ICEEINET:

# Callers can only provide two parameters and optionally pass _cache by keyword
def expensive(argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:

return _cache[(argl, arg2)]

# Calculate the wvalue
result = ... expensive computation ...
_cache[(argl, arg2)] = result # Store result in the cache

return result
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77 xN MEORDO DT, HERZEL 70— IVEHBHZ T, ZTRFADOMETT,

227 AT aVNFRA=—ERF—T—FNFA—FZEHH SEBNETICIFES Lk
S5LVWTIH?

BIELD T X — 2 Y R P25 % * & +* FEET (specifier) TERDTLIZI W, 25 T4UR BT %z X
T LT, ¥—U—PF5leHEr LTEoNhEd., INT, MOBEEWOHTE X * & x* 2ffioT
Zho5eEE %

def f(x, *args, **kwargs):
kwargs['width'] = '14.3c'

g(x, *args, **kwargs)

2.2.8 R3|HIRFIBDEWVIETIH?

REIE (parameter) IBIRUERICEN 2 BATCTER SN D DI L. EEIE (argument) FEIZFOHIF &
FICEBICESTEO Z T, KRG IBUIBEBDZITIS 2L Dk d E5IHDE 2ERLE T, X DL
TD XS RBBERN Doz LT:

def func(foo, bar=None, **kwargs):

pass

foo. bar. kwargs 1% func OREIETT, —77. func ZFEHT L =2, Fl 2

func(42, bar=314, extra=somevar)

42, 314, somevar ¥ WO EIZESIKTI,

22,9 Lt list 'y ZEEIT R L list 'x’ BEEITNBZDTIH?

RDES>a—FrEEN L LET:

>>> x = []

>>> y =X

>>> y.append(10)
>>> y

[10]

>>> x

[10]

ES5LTy NOHEHZKOENMD x DEELTLE S OPREMICEAS b LALEE A

CDEIBRERICR D 2O0DERRH D 7
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1) 2B, HICA TV 22 M2 BRI 20 04FICET /A y = x T4, VA LDa
C—REDEBA - ZRE x BRI ZOLALA 7Y =2 BT SHLVER y 21ED 25,
DOFD, HEOR—DODF TV b (ZOBEV AL B TH->T, x &y DMABZNEBHL
TWBDTT,

2) UV X M& mutable TS, NEZZBEKS, W5 e TT,

append() MU L O, I 2—X 7047227 FORNED [1 25 [10] KEDD ¥F, ZRMBFETCA T
Pz EZELTVWADT, YE5DHARTH-o THEBEINE [10] K77 ERA LT,

RHDIZxIZAI2—XTALERAT B!

>>> =5 # ints are immutable

>>> X

>>> =x+1 #5 can't be mutated, we are creating a new object here

M oH < M
1]

>>>

>>>y

ZOBEZEDOED x ¥ y 3FEoLLKELTESD D FV¥AN, ZAUIEERD immutable 7225 T, x = x +
138D 5 DEZZEHELTVWSEDOTED D FEA; DD IZHLVWA T 227 b (BE6) Z21F-> T x 1Mt
ALTWVWET (DFED xDPBRT2F 7027 WP EDYET), ZORADETIEIALBIZ 2 0047V =
b (BBD 6 L B) BFoTVWT, 2 00ZIZNL2ZHLTVET x FVER 6 2SR LTVET
MHyid s ZBMLIEEETT),

HBHEE (722 2% y.append(10), y.sort ) 234 7P 2 7 b2 EHFT 2 —/ T, AR LIIE7EE (It
ZWEy =y + [10], sorted(y)) WHFH L WA TP =27 b E{ED £ 3, Python TIE—Mkic (£ L THEHES 4
T7I7VDOETOT —RT), ZDX5% 200K, 7O EObBRALMIT 272010, 7V =2 b
BZETEFTEHAY v Fid None ZIRLET, TIHHdLIHRLNESTy ORBOWSIEZ 2T 225D T
y.sort () EEVLGEICHRFICT 2DIE None TL x 506, HR7DOT 07T NIHHEICEWHIK 2 =
7—%EIITTL I,

L LARBS, MUBREPBE I ICRRIZRIZBOETH2HEOEEL L —2H D 5 RERAHEE
TT, PlAE 4= BVRMNZEFELETH, XA ERILETELERA (a_list += [1, 2, 3] &
a_list.extend([1, 2, 3]) R UEKRT, £L T a_list ZZH L £ 32, some_tuple += (1, 2, 3)
¢ some_int += 1 EFHLWVWATI =7 FEED FET),

L TR

o I2—RINKRFITY 27 (list, dict, set, F) ZFio TV A LA, A BIZZONEELET 2 H
BREOHEZMH S Z AR, ZARBRBLTVEETOLEHIIZOZEE RS 2L ITk3TLE S,

e A I a—RTNEBIATI =T b (str, int, tuple, F) ZRoTWVWEHAE, ZHEZRLTVWEL2TOD
ZHEFRCEZBBLTVWETL 9, HoTWAEZH UWEICERT 2EEIZVWOTHH L WA
TP VERLET,

2ODERDFCATY =7 b B TWE0E 500D 723U, is HEFPHAAABK 1dO 23
ZET,

22, 07 S 17
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2.2.10 HHEIBOBH3EH (BREL) BEOLSICESETH?

HifE & LT, Python TSR AR Lo THEENE T, RARA TV 227 bANDBIEEL 72T 72D T,
M LI MO LRI D 25 BHOICZA V7 REH D FHA L. ZRELZABEKEIDD FEA. &
ORREG 2 7-DITIEODLDTTEND D £7,

D

5)

WROZXRTINVERTZICE-T:

>>> def funci(a, b):

a = 'new-value' # a and b are local names
b=>b+1 # assigned to new objects
return a, b # return new values

>>> x, y = 'old-value', 99

>>> funcl(x, y)

('new-value', 100)

ZHE W TW—FER IET T,

70— N\NVEREFH ST, THUEAL Yy FE—T7TRVOT, HRXNLEZHA,

I2a—RITNIGE (A VT V—RIZEHEARER) A7V 27 P 2ETILITEoT

>>> def func2(a):

al[0] = 'new-value' # 'a' references a mutable list

all]l = al1] + 1 # changes a shared object

>>> args = ['old-value', 99]
>>> func2(args)
>>> args

['new-value', 100]

BHXNZHEHICETZLIZX-T:

>>> def func3(args):
args['a']l = 'new-value' # args is a mutable dictionary

args['b'] = args['b'] + 1 # change it in-place

>>> args = {'a': 'old-value', 'b': 99}
>>> func3(args)
>>> args

'a': 'mew-value', 'b': 100}

FhlE. FIORL VAR AERFENT A 2tk o T

>>> class Namespace:
def __init__(self, /, **args):
for key, value in args.items():
setattr(self, key, value)

>>> def func4(args):

ROR—D12Hi <)

18
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(FiDR— 25 D %)

args.a = 'new-value' # args i1s a mutable Namespace

args.b = args.b + 1 # change object in-place

>>> args = Namespace(a='old-value', b=99)
>>> funcé4(args)

>>> vars(args)

{'a': 'mew-value', 'b': 100}

DX REMR BT A3EBIED - ICENTL £ D,

ORI, MHORBEED R TAEET L TT,
2.2.11 Python TEREHIILDLSIZDLDETH ?
ZODAERDDET: AR NIRRT EFSHEE, MOHLUAJEEA 7Y =7 M 2S5 FIETT, Hi

ZI13. axx+b DEZEHET 3 £ (x) B ZIRT linear(a,b) ZEZEL-VWELET, XA XN a—F
25 e

def linear(a, b):
def result(x):
return a * x + b

return result

T/, BUHLAREA 7P 27 b 2#S &

class linear:

def __init__(self, a, b):
self.a, self.b = a, b

def __call__(self, x):

return self.a * x + self.b

EHE5DHAETH,

taxes = linear (0.3, 2)

Y3, taxes(10e6) == 0.3 * 10e6 + 2 L RBZ X I BRMUHLAEA 7Y =7 F 2B LNET,

O LATREA 72 = 7 b 25 GiRIE. P ULEL LD, DFPIa—-FRRALZ EVWHFEAMBHD £9,
T, MEZM > THFOHLAJREA 7Y = 7 VAL T B2 AT 22 dTEET:

class exponential(linear):
# __init__ 4nherited
def __call__(self, x):

return self.a * (x ** self.b)

FT7T 27 NIV DD XY v RIZIKER A St TEET:

22, 07 S 19
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class counter:

value = 0

def set(self, x):

self.value = x

def up(self):

self.value = self.value + 1

def down(self):

self.value = self.value - 1

count = counter()

inc, dec, reset = count.up, count.down, count.set

Z 2T, inc(). dec(). reset) BRILA Y Y ' EH ARG T IEMD I I3 D2 FTVET,

2.2.12 Python A 72z MEEDLSICOAE-LFTH?

—fRANIZ, EE#IE copy.copy () X copy.deepcopy() ZiAL TLZE WV, A TH AL —TE 3 LIIRD ¥
AD, T2 TWIETEET,

bo LfiICaAY—TE24 7Y 22 FdBD T, FEICIE copyO) XY v FHHD £F:

newdict = olddict.copy()

ST VRAFATA T TarY—T&EF T

new_1 = 1[:]

2213 ATV DRV Y FPRBEREDELSICRDIFTETN?

AP BRI TADA VARV A x T, dir(x), < BFA VARV RABEBW L ZDI FATERINIZXY v F
PEEEREOCABOT LT > Xy MEY X FE2ERELET,

22.14 O—-FREDESICATZ I bDREIZROITBDTIN?

LT, 7927 MEIABIAREERZRVWOT, RO 23 TEsRA, AEMIE, KAV
OHEICHHTEZRMET 222 TY, def & class XHEIUTTH, ZOEFREZa—FTILTT, UTD
a—FEEZTAZELED:

>>> class A:

pass

(KDR=I1ZHi)
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(FiDR— 25 D %)

>>> B = A
>>> a = B()
>>> b = a

>>> print(b)
<__main__.A object at 0x16D07CC>
>>> print(a)
<__main__.A object at 0x16D07CC>

BZELL, ZOZSRARZBLHRHDET, 2075 RIOo0LFNIZE LN T, 4B 2@ LTHRIH XA
I, FNTDHIIAADA VARV AL LTHEEINZDTT, LA L, MHOLHEIDE CEICHR#B X
TWBBLE, ZDA VRZVADARTD a b b BPIRDZ LI TERVDTTY,

LT, a— R > THEHED T&HiEHI>TWS ] BIZEETREDIH IHA, DREPHLI L NENE
I—REZEVNTVEDTRVEED, FHEZEZ APV LARVWEWS 225 TL &9,

comp.lang.python T, Fredrik Lundh 13 ZOMEOZEZ & LTEES LWIRZAEZ LTI NE L=

LRV EH 2 0 L ALHIETS: 20 (17922 1) BRBZ O/ EE 5 2 LHiT
VL, ZTNBREMETRD D THA ~ ZOMHBT L FHER TS pEAISME—D AR, T
TOBEA (BHTZEH) 12 OM (47922 1) B LTV 20 EML 22T,

"""" ZL T, Z0HMARILOARTTHISN TV D, 2 A HEDr 072D LT ELRNTL R
AR

2.2.15 AR ERFIIBEBRAINZDOTITH?

&> <l Python TREETTREID EHA, 2Dy aVEEFEZTLEIL:

>>> "a" 4in "b”, ngn

(False, 'a')

7 =FHEEFTRZL, ROTBEF 20T, EORBROKXEFA U X5 ICFHlix L £3:

(nan in ”b”), ||a||

ZOTWEHY FEA:

nau i11 (”b”, nau)

MO EXFREET (=, += £Y) BALTT, TALBEOEBTTIEH D AN, RAZOML L0
FV3IXTT,

N
N
L
N
[l
B
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22.16 C 0 "7 ZIHERFELFBBRDLOREHD EITH?

B, HOFF, MXUILTD XS24 b %5

[on_true] if [expression] else [on_false]

x, y = 50, 25
small = x if x < y else y

OB A XN 2.5 LETON—Y a VI LT, wBlEETEH 72204 T4 A 208 —RET L=

[expression] and [on_true] or [on_false]

L2L. TDA T4 FLEEZETEDD EFXA, on_true DT —IUEPIABTH 2 L ZICEEST-EREEZ S
ZeRHHET, TITHhSH, WOTH ... if ... else ... BRE{HZIZ53 PRV TT,

2.2.17 Python THRL#EWDI >S4 F—2ELLIFTEEITH?

Ve F5W0W3 HDIEWTL, lambda DHIC lambda 23R R F ¥R TWE T, Ulf Bartelt ¢k 36 D%D
L7V UL RD3DDH%ERTL T W

from functools import reduce

# Primes < 1000
print(list(filter (None,map(lambda y:y*reduce(lambda x,y:x*y!=0,
map(lambda x,y=y:y%x,range(2,int (pow(y,0.5)+1))),1),range(2,1000)))))

# First 10 Fibonacct numbers
print(list(map(lambda x,f=lambda x,f:(f(x-1,f)+f(x-2,f)) if x>1 else 1:
f(x,f), range(10))))

# Mandelbrot set

print((lambda Ru,Ro,Iu,Io,IM,Sx,Sy:reduce(lambda x,y:x+'\n'+y,map(lambda y,
Iu=Iu,Io=Io,Ru=Ru,Ro=Ro,Sy=Sy,L=lambda yc,Iu=Iu,Ilo=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=8x,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=i,8x=8x,F=lambda xc,yc,x,y,k,f=lambda xc,yc,x,y,k,f:(k<=0)or (x*x+y*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f) :f(xc,yc,x,y,k,f) :chr(
64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)) ,range(Sx))) :L(Iut+y*(Io-Iu)/Sy) ,range(Sy
NN -2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \__ / o\___ / / |__ lines on screen

# 4 /4 / | columns on screen

# / / | mazimum of "iterations"
# / |l range on Y aris

# e range on T azis

FnFiEERALBRVTHR
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2.2.18 BHO3IKY X M BBRS v (/) BAEEKLETH ?

NIRX—=ZEBORGIBICH 2R F v ald, ENEDANCH 2WREIBIMEEMATIBTHS L 2Rl X
¥ MEHMTEE, ATHZ AR WRG TS, MEEMHGE I B8O LIcE
WT, HoBIZ DALER T ICESWTRGIBUSIS N I o x5, BlZIE. divmod O IINLEHH5 IR %%
NI Ed, ZORFa XY MEIROEIWCHRDET

>>> help(divmod)

Help on built-in function divmod in module builtins:

divmod(x, y, /)
Return the tuple (x//y, x%y). Invariant: divxy + mod == x.

DBV RPNORRBIZA T vy ald, ZD20DRGIEIHG e bMNEBEHASIBRTHS L EEKLET,
L7205 T, divmod() ZF—U— R5|[EHF->THUOHT eI -1k FT

>>> divmod(x=3, y=4)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: divmod() takes no keyword arguments

2.3 e XF7F)
2.3.1 +REBCN\ERZIBETBICIFES LIESVWWTTH?

JNERZIEE T 2123, JUERTOEDIRIHIC 0 & 707 (IMNFERBRT) ZMATLEE WV, 2L 2
ZH ") WERT O 7107 (HHETD78”) ZRAAT 51TiE. T o T3 W

>>> a = 0010
>>> a
8

TRERB R T, R T/NERTOMEDKEIC 0 & "x” (INFERERF) ZMATLZEI W, TR
ERZ N T THARXTFTHIEETE XS, 2L &, Python 4 » & 7Y X T:

>>> a

Oxab
>>> a
165

>>> b 0XB2

>>> b
178

2.3. BXF5! 23
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2.3.2 BE -22 // 10 & -3 ZERTDTITH?

i% i EALFAETHoTUELVWI L IZESVTVET, ZHRUTMATURDO IS b LV T5L:

i=@G/ P *j+E%JI

BREREIIRZRT Z2 R DET, CItd Co—EBMrHoT, i % jA i LRAULFEEE>ELSIC 1
/] §EADTOET,

i% 3 jARAOKRCIIFERICKEZLACHEVERA, § BERS, 2L SIAMVET, ZOFEEETANT
DLE 1 % jIE>= 0 ERDZIFHPERTT, Katds 10 FiEiEL T3, 2D 200 RERERNEMRETL £ 5
o -190 % 12 == 2 ¥ R ZDWEFITT, -190 % 12 == -10 FEA[ E PR VAT TT,

2.3.3 £S5 9L SyntaxError ZEC T TICEHR) TFIILDOEEZESNETH?

SDIDHIET int VT 7LVDREEZHEZS 55, B UA FAVNIR L AR E ., SyntaxError £72 D
£

>>> 1. __class__
File "<stdin>", line 1
1.__class__

SyntaxError: invalid decimal literal

fRRRIE. VT oY A R AR=ZARHEINTHIIS 8 TT,

>>> 1 .__class__
<class 'int'>
>>> (1).__class__

<class 'int'>

2.3.4 XFHERICEBRITBICIIES LIEESLWTTH ?

BRONCEWLT 212013, HARAAD int() Blav X+ 57 2B FoTLEE W, FlziE, int('144') == 144
TY, [AKIC, float ) FFEVNBGRICEBL £ 5, HilZI1X, float('144') == 144.0 TJ,

T7ANDPTIE Zh6R@3BEHERE LTHRT 2D T, int('0144') == 144 I HZL £ 5 H
int ('0x144') ¥ ValueError Z % L ¥ 9, int(string, base) 34 7> a v DEG|HE L o TE
FOLOREBIZLEF, DD int( '0x144', 16) == 324 TY, EEH 0 tfES LG E. ZoE
Python OFRMEIZ X o TR N E T, LB 00 72 6 /GERT, '0x’ BoTREREZRLE T,

TGN BUCERT 272 0F DT eval ) ZHORVTLIZE W, eval) IFHITEVWTT L, ¥ a2
T4 LDV RZBHD FF, ROOLNRVEIWEAZHD & 572 Python DX ZEZ 5 &5 25 AHW250 b H
FRA, BIZIE, BR72DF—LT7 4L 27 Y %RHEETS __import__('os').system("rm -rf $HOME")
EEZSTEADPVELBHNEY A
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eval() IZH % Python DL UTHRT 2EELH D 3, 2 HHIZIE, eval('09') EHXZ I -
ZL %9, Python & (0 BUtD) % "0 THRDTRELRSZWHNSHTT,

2.3.5 MENXFIICEBRTBICIEES LIEESLWTTH?

BIZIE, 144 VS BE 144 LW XFINCEM L 720 b, #MARABRDa Y 2527 % str() %
foTZE WV, TREHL/ERICL 720X HAAALBIED hex() % oct() Zflio T W,
FORAALE 7 +—< v MERXREM 5725, fstrings ¥ formatstrings DHiEF SR L TL 30, fl 213,
"{:04d}".format (144) I '0144' 127 Y, "{:.3f}".format(1.0/3.0) % '0.333' IZ&H F£TF,

2.3.6 XFHNZEA 2V TL—RICEETRICIEFES LEESVWWTTH?

XFHNIA I 2 =R TNABRODT, ZRETEXEA, FREDHE. AL TRNERIOER D & BANTH Ly
TN RS 5 NETT, LAL, Unicode 7—X %A Y TV —RCEETELF TV 27 MR 5,
array EY 2 —/LD i0.Stringl0 A 7Y =7 FEHL T2 &

>>> import io

>>> s = "Hello, world"
>>> sio = io.StringI0(s)
>>> sio.getvalue()
'Hello, world'

>>> sio.seek(7)

7

>>> sio.write("there!")
6

>>> sio.getvalue()
'Hello, there!'

>>> import array

>>> a = array.array('u', s)
>>> print(a)

array('u', 'Hello, world')
>>> af0] = 'y

>>> print(a)

array('u', 'yello, world')
>>> a.tounicode()

'yello, world'

2.3. BXF5! 25
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2.3.7 AV Y FZERRDICXFHZES ICRES LIS VWWTTH ?

BeAaZeT 2 =9 2hHY X7,

o —HEVWVDIL, XFFNEBEBICHEXEIHEEFS LTI, 20T 7=y 7 D—FDHFIE. XF
FIDEBDOELRTE R CRBRERZ NI 2 TT, ZOHIEER case EE LI 2l —FT3720D—FDT
7= 7 THbHHFET:

def a():

pass

def b():

pass

dispatch = {'go': a, 'stop': b} # Note lack of parens for funcs

dispatch[get_input()]1() # Note trailing parens to call function

o HAAABEBD getattr() &S5 ik

import foo
getattr(foo, 'bar')()

7B, getattrO) X7 TR, VIAA VARV A, BV a—RYE, PART TV 27 MCBEZXE T,

ZHIEHES £ 75 Y THME A fHELALTVET, 2D X1

class Foo:
def do_foo(self):

def do_bar(self):

f = getattr(foo_instance, 'do_' + opname)

£0O

o locals() %ffio T ZRD 25k

def myFunc():
print("hello")

fname = "myFunc"

f = locals() [fname]
£0O
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2.3.8 XFHHN 5 BHDBITZED IR Perl ® chomp() ICHHETZ3HDIEHD XTH?

S.rstrip("\r\n") Zf{fio TXFH| 8 D& SMDZEELFZH DR Z 2R TRTOITRELSZED
RS ZEMTEEL T, X S BEEATZ R L., BIRICEITHDH 2 L &, ZOTRTOZATHIWMY RHANET:

>>> lines = ("line 1 \r\n"
"\I'\Il"
n \r\n" )

>>> lines.rstrip("\n\r")

'line 1

SR —EIC T2 T F A P 2 AT WRHCOAEDN S DT, S.rstrip() ZZDHETHS &
SFELWVEXT,

2.3.9 scanf() * sscanf() EEFELZHDIFHDEITH?

FDEOHbDIDHH EHA,

R AT T, 2L DEAR—BEHELAFIERE, XFINA TP 227 bD split() XV v RTITEZEAY
FTRYISNZHEEIHT. TERO TS % int () % float () THUEICEW LT 5 Z 2 TF, split() K
34T avd sep” BEDDH Y, TICEAXFUNDORYID 2o Tnd & IEF TS,

b o LEMER AN R LT2Wie s, C D sscanf XD DEMRBHROADERTT L, ZOMBIZEWTWY
N

2.3.10 ’'UnicodeDecodeError’ ¥° 'UnicodeEncodeError’ I3ESWVWSEKTIH ?

unicode-howto ZZR L TR W,

2.3.11 raw string ZFBEDNYIXFYS 2 TRIZZEETEFEITH?

FEIEADAN Y 7 AT v > 2 THD B raw string ZXFHD I +— 2R 75— L3

>>> r'C:\this\will\not\work\"'
File "<stdin>", line 1
r'C:\this\will\not\work\'

SyntaxError: unterminated string literal (detected at line 1)

CHZEWL DO DERA D D £F, GEDIFBEHEXFINE “EANY I RSy 225 2L TY:

>>> 'C:\\this\\will\\work\\'
'C:\\this\\will\\work\\'

HI0DNE. TRT—TENANY IR T v aZFO@EE D FEY %, raw string I#EE L E T

2.3. BXF5! 27
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>>> r'C:\this\will\work' '\\'
'C:\\this\\will\\work\\'

Windows Tid. os.path.join() 2o TNy 7 A5y Y2 RBMTE2IdTEET:

>>> os.path.join(r'C:\this\will\work', '")
'C:\\this\\will\\work\\'

HEERE LT, Ny 7 RXFv¥ald raw string D7 +— % T2 X —7) LETH, raw string OfE
ZIRERT BRI TR —TDPECER A, 2FED. Ny TR T v ¥ ald raw string [EOFITHE - 72 £ X1
%h %9

>>> r'backslash\'preserved'

"backslash\\'preserved"

Sl 77 LY R DB B TS W,

2.4 %8k
24.1 7OJSLDBTEET, £SLESESARDETH?

ZAUE, —BRANCEE L WEET T, £33, RIEDHICEZ TBOLWTARLWI 2 Z ZIZE T E T
o MBREDMHMIX Python EEEICk - TEDLD T, ZD FAQ TlX CPython WCHERZEETET,

o BBV ARL =T 4 VI TRTLARZEKoTEDD ZE T, KT, I/O v F ALy FIBAL T
BETT,

o HIZ, a—-FORHELEHRD D FIIC TR T LDEY ARy bERDIZRETT (profile E
Ta—nNEBRLTIEIWV),

o NYFIX—FIRZY T+ 2EL LT, WEEHOMREZRRIEDIEEET (tineit £V 2 — L%
SZELTLEEW),

o S mEiClENY 7Ly > a YORREZEDHIIC. (=Y M TR FRZOMODIIET)
A—FHINL IR R e 2B HRLET,

LIEE 5T, Python 3— FE@E(LT 2 HEIEE SABD $F, & 2Tk MERHED LK Y
DG ETOEVED D BiEts, — I EH 2R L 5

o O— FHICHIPWERHILOFIEZIESF IS5 T2 LD b, 7AraV X nkEdt (Fid&Emdi 7L
Y RLIZERE) T251F50, RELRARZELZeNHD T,

o JEHYR T — ZEE R 5 T L 72X W, bltin-types % collections ZFHNTL X W,

o MIN%2T 2DDHEAERMEFESATI7VICH27%0, HOTHEHALLZMRHAMEID B ZEL5DIES
D (ML BFERAEEAD) BEZLIHWTT, ZAMFHARAARLD 2HOILRMD X 512 C T
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EPNLDORLBBESLTT, e 2E, VY= 1FF213, &7 list.sort() HARAAXY v ¥h
sorted() B2 - T 23V (K7, PREEICEELRHNZ, sortinghowto ZZLTLZE W),

o WAL, EEDICLABT, 4 Y2 7) XOEEEHLT ISR £, JOmA D &, KA
BIEEORIDEKICKL L, TUFF LAEL Ho>TUEVET, BEZME. BITH» LB
XYy FOBTENS bD (ZNRFHEAC SDEE LET) BHORETT,

pure Python I TEZRFUGEL /=4, HITELZDDOY —LaHH T35, HlziE, Cython &, Python
A—RODOITPRER LMz CHRicay Rt v, ZEOT 5y 7+ —4TZE3, Cython 1&, =
YRAN (CEEORT ) T—>ay) ZFHAL. a—- FOBREKRIECHES LES, C Frr 73 7ICH
BE23®H 3785, BT write a C extension module Z ¥ d TEF 3,

BE:

N7 =< VA tips BE > TW3B wiki DR—,

242 ZLOXFHNZ2EETIDICROMENLHEIIFTIH ?
str BLU bytes A7V 27 MIA I 2 —XTNRDT, ZLOXFHNOHBIMBEZ 2 ITHLVWA T =
7 R B L. SIRBENTY, —RANC, 2ARORTHMO I X 3TN ORE O FIHHIL 5,

ZD str ATV 27 P EBEITADEBITIODA T 4 A AE. IRTEYZXPMNIEREL THHEEI
str.join() ZFFEFT I LTS

chunks = []
for s in my_strings:
chunks . append (s)

result = ''.join(chunks)

(DE & NI A 7 4 4 LlF. io0.Stringl0 25 Z & TF)

Z<D bytes A7V =27 bERETIDIIETITODA T 4 4 LIE, bytearray A7V =7 b A VT L —
MG (+= HETF) CHRT 52T

result = bytearray()
for b in my_bytes_objects:

result += b

2.5 =Y (ZTIL/URE)
25.1 27). YA MHEDEBIFLEDELIICTEIDTIH?
Bay 2+ 727X tuple(seq) ETARTOY—7 YR (ERRITE, TXRTDOA 77 70V) ZREICER, [ UIE

FD&RTINVICEBRL 5,

il 24X, tuple([1, 2, 31) & (1, 2, 3) 25X, tuple('abc') X ('a', 'b', '¢c') 252 %73, 5l
BRIV S, a—2EbTWREIROA T2 V2D DERTDT, H24 7Y =7 vDBLCX T

25. S—=HYR(ZFI/UAR) 29
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WS> TWADEEIRTRVORS, tuple) EMERONFEHETT,

Bay 2727 % list(seq) BINRNTOY—F Y ABHEZWVEA T 7 7V ERICER, AUEFOU R MCE
BLET, il 1ist (1, 2, 3)) & [1, 2, 3] 5%, list('abc') X ['a', 'b', '¢c'] 25X F
o IV R RS, seql:] EBICAY—EED FT,

25.2 BEORZAFIIATITH?

Python > —7 > ZIZEDHE ADTA VT AE3NE T, EOBTIE, 0 BRIUIDA > FT7 A, 1252
FHOA VTR, UTFbFAETT, BOA YT 7ATIE, -1 PREDA VT 7R, 2 DBEE,S 2 FHD
AT A, URNBFAKTT, seql-n] & seqllen(seq)-n] LR UZEHEZTI LIV,

DA YT 7 RS b ENZIeAHD 5, IR S[:-1] BXFHNDOHREMND TN TOX ¥ 2 LT
DT, XFHNDREDOHEATZMDBRL & ZIZEFTT,

253 =4 ORAEFBICATL—LFTBICIFES LEESVLVVWTITH?

HHAAABIRL reversed() - TLZX W,

for x in reversed(sequence):

# do something with x ...

ZHITEDY =T 2BV 5DTIERL, HHOH L VwWat—%2E-oTA 7L —bEIEET,

254 VAL SERZMOBFRSICIFES LEITH?

Python Cookbook DREWVEEMICE K DHENDH 2D TR T IZE W
https://code.activestate.com/recipes/52560/

VA M2 OERZTHEDLRVDRS, V=1L ETURNORIID»SRZEETEZHRHN, RO K S5 ICHEEZH|
FRLTLZZE W

if mylist:
mylist.sort()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:

last = mylist[i]

VA PDITNRTOEREDPEFDF—L L THZZ (DFD. TRTOEED hashable) 6. BZHL ZDIF
AN TY
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mylist = list(set(mylist))

V2 MEESICERT 2 L ZICERIIWRDRIANLEZDT, 202 ) 2 MZRERBIEZVVDTT,

255 UAMHSEBDT AT LZWMORS HE

BEERE A, HIBRSEZ M TIHRMICHRIT O b —DDHIETT, TTH, BRI /BRI K18 T
AT A RABIT B 0L THBETS, 26563200 —> 3 TF,

mylist[:] = filter(keep_function, mylist)
mylist[:] = (x for x in mylist if keep_condition)
mylist[:] = [x for x in mylist if keep_condition]

VR MNEERLENBZL S H&DEHETT,

2.5.6 Python TEHIZEBICIFESLETH?

VAR P2oTLES W

["this", 1’ "iS", nanu’ ||array||]

2 b OFRFEEHEEIE C % Pascal ORI AT TT, KRERLREWI Python DV A MIZ L DELZZHD
FT 2 b EEDBIETT,

array £ 2 — VI HEE SN EZHRICEKIT BN 2E2 720 DAY v RHRHD I, VALED D
AT ADBENTT, £z, NumPy RZOMDY— Fo8—F 4 —§RIRT D, A REEE D OBLFIT 7 /%
BEPERINTVET,

Lisp FRO#EFEY R 21/ 2DIZ, BRI NVEM ST cons cells #L I 2L— b TEFT:

lisp_list = ("like", ("this", ("example", None) ) )

2= RTNBRERDDZHS, ZTNVTERSVAMNEEVEL x5, Lisp D car XH722d00
lisp_1ist[0] T, cdr KH7=2dDH lisp_list[1] TT, AYIKBLELLHERETE 2 2 LAMI I
LBRWTL EEW, 720WTW, 24U Python DY R R &S X H HIEHITSENTT 25,

25.7 ZRTDIV A 2EBICIRES LETH?

DI L TEITCOHNEEAS L LT LE I BHBTLED:

>>> A = [[None] * 2] * 3

CNEFRRLTE SICBHER S ZIICRAET:

25. S—=HYR(ZFI/UAR) 31
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>>> A

[[None, None], [None, None], [None, Nonel]

L UEZIRAT 2 & ZDEPEBOGMCEHATLEVET:

>>> A[0][0] =5
>>> A
[[5, Nonel, [5, Nonel, [5, Nonell

TR * 2oV R MOBEBB AV —2ES T, FET AT 227 PANDOBREELRT RS TS,
D *3IFRE2DECVAMOSHEELY A M2IED 3, —DDFNIHT A HITTRTOINIHN
FIH, ChDPEALHRTH S Z L EETRNTL £ 9,

BITOOHER. BIIWCEATLZEEDV A MNZED, TR oHLAMEo Y X M TERENOER LD
TWL Z¥eT9:

A = [None] * 3
for i in range(3):
A[i] = [Nome] * 2

CHIRE2DERBZVAN 3 D2ELVAMZERLET, VAMAEKRLDHRET:

w, h=2,3
A = [[None] * w for i in range(h)]

HBENE, AT T =R R L T BIRE2HEH T2 22 3 TEE 3 NumPy Pid X <HoshTnE T,

258 ATV MDI—T U RIIAY Y RZERTBICIEES LETH?

YA MAERIEZH > TLZE 0

result = [obj.method() for obj in mylist]

2.5.9 BEMERIZIETNBDIC a_tuple[i] += ['item’] (3HINZXHTZDTIN?
Zhud, BEAAEETIZ KA HEFZ, L W5 HHEYL, Python TORIEA 7V 27 Ve REA T 27
FDBEOWHHAEDZ > TREZDTT,

ZOFRI—IINC, AIZEA TV 27 M RETEASILVOEZ I, EERABEETSEHINL L XI2HEAT
EXF I, Hle LT list & += ZfFVET,

RDEIITE N LET:

>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1

Traceback (most recent call last):

ROR—S1H <)
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(FiDR— 25 D %)

TypeError: 'tuple' object does not support item assignment

BIsDEN MBS AT 143 (1) 28T A7V 22 b a_tuple[0] R Hh, FROA T =
7 b 2PEREINETH, HEMR 2 227108 0 ERIRALELS S e L EiT, =5 —0%ELE T,
BRLHIE, RINDOEBEMIZIETPIREZONBZ NN HTT,

ZDXIRBHEDIL, BERAIZEVWZWRD LS R 2L TWET:

>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

RINVFIAZEBZDT, HIt LA L TV 2 ORBEQORAR TR TS,

RDOESITENELLET:

>>> a_tuple = (['foo'], 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

COBFCIED 1o L EEE TR, boEBIAREILIE. T7—0DHo2 LTHELREIEBALHNTY
5, EWHHETT:

>>> a_tuple[0]

['foo', 'item']

REZNDPEZZ0ZHANZ72DIE. XD 2 AZH>TWAIRERHVET, () A7V =7 M
__iadd__Q KX YV v FHRFEEIN TV EHE, IHRKRA += 23E[TEN2 L 22BN Eh, 20
R D EBMRATHEDNET; (b) YA FTIE, __iadd__Q) & extend() OFEUH L 2 F{liT, VR %K
LET, ZABREHT, VA MTIE += 1 list.extend() @ "HEid” 22 E 272D TL 7z

>>> a_list = []
>>> a_list += [1]
>>> a_list

[1]

ZAUIR & FE T

>>> result = a_list.__iadd__([1])
>>> a_list = result

alist ELTWEA TV 22 MEEH SN, EHSNLATI 22 hADKEA ¥ RIZFE a_list 1TRA
EhFET, RALTVZDIE, a_list BEHHETIELTWERALA 7Y 22 hADFEA ¥ ZEDT, KA
LRSI S L TR WO T2, AR X TS
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PoT, EDRXRINADHFITIE, ROLFELZeHRETVET:

>>> result = a_tuple[0].__iadd__(['item'])
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__O EEIIL. U R MILE (extend) XN EFTH, result A% a_tuple[0] MBBLUCHEL TWE AT
Pz beRILATI 27 P EIEL TV LTH, XINVEARERDT, ZORBORAEFTREHIZI—L
”hET,

2.5.10 BMLY —FDLIEEVDTTH. Python T aDIILYEHIETEERITH?

Perl 232 2 =7 4 ® Randal Schwartz DIfEL ZN2 DT 7=y 7id. VA IDEFEY, ThETNOELE%:
ZO Ty —HME] I Z2 A MY v 212k >oTY—bLEF, Python TWX, list.sort() XYV v Fi
key 5IEEM > TL 72X

Isorted = L[:]
Isorted.sort(key=lambda s: int(s[10:15]))

25.11 URFZRDIVXFDEICE>TY—FFTBICIZESLETH?

ZODATL—REREDDE TR INDATL—RIZLTHS, DEREERZEATL I,

>>> listl = ["what", "I'm", "sorting", "by"l]

>>> 1list2 = ["something", "else", "to", "sort"]

>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something')]
>>> result = [x[1] for x in pairs]

>>> result

['else', 'sort', 'to', 'something']

26 A7V bk

26.1 JS5RLIIfATTH?

7 2 A3, class XOFITTERINIFH AR A TP 27 bTT VI7RFTI 27 VEIA VARV AF TV =
I MNEERT 27007 T — e LTEDN, 27 —2BICRED T — & (attribute//E8M) £ a—F
(XY v F) ORmGZNBL TWET,

FLWwr I 2% =2 LMD 7R (HiLWI T ADHEKES 7R MENET) ICHESWTELZ I TE
¥9, TOHLWVWIIRIF, HERIZFADPLEREAY y FEHMALES, Zhickh, A7V v ET
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R TEGNCIERTXE T, X— LRy Z2ANOEANL 7 7y 2424t3 2 — 72 Mailbox 7
FRAEES>T, TNULOHLWVARVERRED X =LKy 7 ZDFER%EHK S MboxMailbox, MaildirMailbox,
OutlookMailbox D XS5 RKHY 727 7 A EENZDTT,

2.6.2 XYy RZIZETIH?

AV RliE, A7 27 b x BFEOBRT,. #% x.name(arguments...) & LTHFUIHENZHDTT, X
Vv P32 7 2AEROHPCTHBE LTERSNET:

class C:
def meth(self, arg):

return arg * 2 + self.attribute

2.6.3 self &iIfATIH ?

self 13X Y v FOE—SIHICIBEEICOT SN ALRNICTEERT A, meth(self, a, b, ¢c) E LTERHRXN
XV RlE, ZOEBIBEINEZTIFIRADA VAR YR x 1L T x.meth(a, b, ¢) £ LTHRUIHEIA
F3, MECHENZXY v FliE, meth(x, a, b, c) DFEINZdDLEZ F T,

BEXYV Y FOEZEPHFUHLICBEWT self’ ZBARLAITNELRSBVDTIN? HBRLTIZI W,

26.4 HB3FTx I BRASNICISAREDY T ISADA 2V AZVATHBh%E
FANRBICIZES LETH?

vl b4 VB isinstance(obj, cls) 2o TL7Z& W, 77 ADX T N% 5 2T isinstance(obj,
(classl, class2, ...)) DLIRXTHNX, H2A 7227 "DPMEEOBD I FADF TS 27 N TH 3D
RSN ET L, isinstance(obj, str) % isinstance(obj, (int, float, complex)) DX S5ITF
UZ, Python DLV VBIDA T 27 N THEDTARLNE T,

[ ¢ isinstance ) & abstract base class (MIRFEIKRZ 7 R) o DFEMED F = v 7 LET, 207D,
B (register) N7 J ADER /BN ZNZHA L TWIRTD True ZIRLET, [HEDA v A&
A1 BTANTRHEIE 7 7AD MRO ZHFHNET:

from collections.abc import Mapping

class P:

pass

class C(P):

pass

Mapping.register(P)
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>>> ¢ = CO)

>>> isinstance(c, C) # direct
True

>>> isinstance(c, P) # indirect
True

>>> isinstance(c, Mapping) # virtual

True

# Actual inheritance chain
>>> type(c).__mro

(<class 'C'>, <class 'P'>, <class 'object'>)

# Test for "true inheritance"
>>> Mapping in type(c).__mro

False

B, Km0 7a 7S5 AT, isinstance() 21 —H —EFD 7 7 RIMEHHHIRNEITIEDH D A,
7S A% BOTHIET 2L 22, #YIRA TV 27 MERRA XAV, RHEDRLZFEWE D Tt T 575
ADAYy FEERTI2HDTH-T, A7V MDIFRAEFNTZD I FARIGLTEI %2 T5D
DTEDHD ERA, HlZIE, MI2E2T 285D/ LT:

def search(obj):
if isinstance(obj, Mailbox) :
# code to search a mailbox
elif isinstance(obj, Document):
# code to search a document
elif ...

Eh w7 Fo—FIE, search() XV Y FEIRTDIZ FJRICERL T, ZheEMUOET I 2T

class Mailbox:
def search(self):

# code to search a mailboz
class Document:
def search(self):

# code to search a document

obj.search()

2.6.5 ZELIIFTIN?

Zi# (delegation) &ld, A 7Y =7 MERIDT 7=y 7 (THA Y REZ =V EBIFIND) O—DTY, +7
Pzl b xBBHoT, ZDAY Y FDILE—DODIRZFVWELEZZVELEL XD, FTILWI T A%RME
ML, ZZEWAY Y RETEHFLLEEL, MOTRTOXY v FE2 x OMGTEAY v FICEHET 25
LW 722N E T,

Python 70277 < 3fHHICEELEETEE T, FIRIE UTDIZ IR, 77400 K5 IRZFORH
LEINRTONTFERARANFZLIERTE 7 5 A% FEEL T
36 FL22E JOJ3532>Y FAQ




Python Frequently Asked Questions, 'J1)—X 3.10.18

class UpperQOut:

def __init__(self, outfile):
self._outfile = outfile

def write(self, s):
self._outfile.write(s.upper())

def __getattr__(self, name):

return getattr(self._outfile, name)

Z 2T UpperOut 7 7 Rl write() XV v REERLBRBL T, 5IBDOFHNE RSCFITELLL Th &5
73 self. outfile.write() XV v FZMUHT IIICLET, ZOMIRTOXY v FIZEEL 3
self. outfile A 7Y =7 MIBEINET, ZOFREIX __getattr__ () XYy FEHELTRINET,
BHEOHIBOFME S5V 77 LR ZBRBLTLEI W,

BB, —BINCEBEI MY v X IR DIDPBETT, BUENIRESINIFCEHAHIN IR kI, 207
F AT __setattr__() XAV Y REERTILENDD, ZRIIEHODOFENBETT, __setattr__(O
DOEARNRFEEZIBBIZU T XSk £3:

class X:

def __setattr__(self, name, value):

self. dict__[name] = value

70TV, __setattr__ () FEEEIX self.__dict__ #EHEL T, ERERZEZT R a—h L RIREE
PHRET 2 X5ICLARTUIRD HA,

2.6.6 EEVSATERINIAV Y RZ., TEDIFRAZMELICRES ZAHDSFUHT
IIRESLEIN?

HAAAD super () BE - T AZX W

class Derived(Base):
def meth(self):
super () .meth() # calls Base.meth

Z ORITIE, super O N4 YRRV R (self OfE) # BHHIMT L. type(self).__mro__ T method
resolution order (MRO XY v FRERIE) 28 L. Z L T MRO AT Derived ®X{TZIXL £7: Base
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2.6.7 EEIVSADAFZEEZARTVWI—FZECICRES LEFTH?

BEZ S A% 4 )7 R (alias) KKALTEWTESH, ZOIA VT RAZ#HET L2000 d LAEEA,
ZFTNIZA YV T RRATREEZEZ DT THEAE T, bRAIC., ZOFERBEHTIHES 7 X 2H)
PSRV TV &, FIZIEHZ 20 Y —RCE > GERRWVWE EREIHERTT, fHi:

class Base:

BaseAlias = Base

class Derived(BaseAlias):

2.6.8 #NLISRT—APHNBISIIAAY Y RZEBIIZES LETH?

(C++ % Java OFEKT) R T — X bEIR XY v FH Python THHR— SO TVET,

N 7 — R 2 E210E. BAIC 2 Z RABHEZERL TSV, ZOBIEICH LWEZRAT 212 KA
T27 7 A% EWRT 2REBDHD £

class C:
count = 0 # number of times C.__init__ called

def __init__(self):

C.count = C.count + 1

def getcount(self):

return C.count # or return self.count

cZDHDR c.__class__ 2B CIRVWEZNRAERBER LDV 7 AICLoTEH—=N=F 4 REHRWVIED,
c.count % isinstance(c, C) THBITNRTD c IZNF5 C.count ZHHL £,

HE: CORXY vy FNTIE, self.count = 42 O X 5 2RAIX self HEDEEIZ "count” ¥\ 5 ZETDHT
L THRRWA Y RARXVRAZED 5, 77 XAD#NZRT —XOBEFMICIZ. XYy FNTHE0E0IH
PH6HIT, VOB I RE/ELRITINERD FHA:

C.count = 314

BRI Y v ROMEZ 9

class C:
@staticmethod
def static(argl, arg2, arg3):

# No 'self' parameter!

L2l BXY v FOSIEEEZ D o L fEELAERE. BICEY 2 — L L~ LBERERHS 22T
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def getcount():

return C.count

BV 2B —DODI TRAEERT D LI (HEWVIEY 7 AMBE BB CHEEIE2 X512) a—F
PRERENTVERE, TRTRERD U TEET,

2.6.9 Python TAYRXA S T8 (PAVYYR) ZF—N—O—FFBICIFES L5V
TEH?

ZOEBOEZIIZTRTOXY v FIZOWTERS I ETTMN, ZOEMIZWEWLIROMED RD & H
TEE7,

CH++ Tl TOEIICETET

class C {
C() { cout << "No arguments\n"; }
C(int i) { cout << "Argument is " << i << "\n"; }

Python Ti&, —=2DaA YA M T XTT 7 4N bDGIEZEME > TIRTOGEIIMIET 2 X 5 1ICED»IRITN
B h 8 A HIZIE:

class C:
def __init__(self, i=None):
if i is None:
print("No arguments")
else:

print("Argument is", i)

CNTRBICHEME IZE R T EAN, EAHLEHTEVWTT,

REVEZoN2518D Y R bk dicid, Flzi

def __init__(self, *args):

CREFRIULRDARTRTORY v FERTHZET,

2.6.10 __spam Z{FEH S5 L5 _SomeClassName__spam D5 IT5—HTX L7

BT Y B—=R2 a7 PO EBAIE. 7 I7ADTTAN— N RERE, "~ 7 v v Hl
POMBOVWWHETERLE T, __spam D KO RERX (EBICZOMUE REZDLDHoTH—DDT7 ¥
R—RAT70H53) DFTXTOHANFII. classname 2IEHD 7 VX =237 2 FXTHIFRLBED 7 5 2
# e 34UE, _classname__spam D X S5 I F L TEMRZ SN FET,

INEFETIAR—PITHEIILERIETE2DOTREINDERLA, ZONTHNILD L —F D 7 class-
name _spam” BHICEHE 7 7L ATEF I L, TIAXR—MRERIEIA TS 27 D dict__ 55
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HZ%E7, 2D Python 7RI IEHLIDEITITAR- M ZBBH2EBS LI EEZFHA,

2.6.11 U5ZIC __del__ XYY REEELTWBOTIN, ATV bEHIBRLIE
FICENER Ao

WL ODREEEDR D D £3

del XEAFT LS __del__ (O ZMUIHFTLEBRD A - THEHEMICA T =27 FOZRAY V2
LFHDT, AV IBERIZKRo7E FIT __del__(O FFOHINET,

T XMEBERY O 7 (FOZNEADBOBREeRE, BOZNETANTDOI A M 2ROV Y —RY) &
BUHE. TOSWRA T Y MERLT 032D $¥A, KA, Python 32D X5 R4 7 V2Bl $ 57
NIV ZALZFATLETH, T —XEEANDBRP L Lo ThLIDAR=—T AL T IRPETEINZET TV
OB #HR 20D LAKRVDT, __del__ () XYy FEAEERTHITERNE A IV 7 TIHUHE
Ne0dbLhEtA, CHEMEZEBLIS LT ERXMETT, SHIEVI LI, A7V D
_del__(O XY v FHRFETENZIEFIIERE TS, gc.collect ) ZEH L TINELMH T2 e TEX
T, ATY =7 PBRLUTHEHIRES RN K S BARITIRN G5 HDFET .

TERZBRaAL 7 203D 213V AR, A7 27 MiZ close() XY v FEIRINTERL. H0boZbwn
DTHMUHEZ LS IT 2D VNVI LTS, close() XYy FZffis5r, ¥ 747927 P 2ZHLT
WEEMEZIDRITET, __del__ () ZEHIPIHIRNTLEI W - __del__(0) & close() ZFFOHT

TL &I L. close) BHEFEUATY =2 MWL TEBEIFFIZNTH VW EBPRIEZINTVWETL & 5,

TEERZ 2T 2 MDD STHER. veakref £V a—NZ2fioT, ZRAV Y P 2HEPT I RAA TV M 2
RTIETT, PIZEXY Y —MEIR, Bl (BERS ) HABHEZREZHEINETT,

RIS, __del__ O XYV v FPRINEREIRTIGE, BEDX v —ID sys.stderr KHEEXZENFT,

2.6.12 EXSNTIVFRADINTDA VARV ADI AR ZRBBICIFES LETH?

Python &7 7 2 (RENL I VB OFTRTDA VARV A% EDEHA, JTADAVA TV RIZE
NZNDA VARV ZANDFBBOV A M ZELE DL TIRNTDL VARV AL HEONET,

2.6.13 Bt id() DF/RIE—EBTRVLSIICRZBZDTITH?

HAIABD 1d) 3. AT 27 PPEREL TV ABE—ERIEPRIEEN T2 BHELZEL T,
CPython Tld. FHREA TV 27 FDXEV 7 FLARDT, A7V 22 FHBXEY 2 SHIBRXNI-RIC,
R LKAEREI N A TP =27 PEXEY ORI UHAMICA Y #HEZHEREINATVWS 22, LELIRES
F5, ZOHKEROHITRLEL & 5:

>>> id(1000)
13901272
>>> 1d(2000)
13901272
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2 OO UEZED id T id() OFEITORNHMESLNTITC X FHIBREINER 2B A T2 7 Mtk 3D
DTT, id ZIFARZVWA TV 27 bR EFEE TR RHFILZWES, A7V 27 FADBIOBEZES
TLZ& W

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.6.14 LD is BBEFTOR—MTX FHFENETH ?

is HETREA 727 FOE—MHE2 7 A MLET, 7A I a is b X id(a) == id(b) L FEFETI,

Fl—M7F 2 FORBEELZFENX. A 7927 VEIBICEFRBELE—THDH., a is a IXHIC True 2R
WS Ze T, A7 X MIEE, FMET X N EDbEHETT, $h FfMiET X P 2ERRD, F—
W7 2 MZEBE True 7213 “False” 2R3 Z 2 MREEFE R TWE T,

72U F—M7 X 25tk 7 A roRHEeTE 201 7Y =2 FORI—MMPRIES LTV E5E
& T, — AN, F—MEBREES NS RIIE 3 2D D 7

D RAFFHFLWEARIZEDETH, A7 227 FID IZZEXZEH A, new = old fXAD, new is old 28
REEXNE T,

2) AT bBBEMNT 22T FICA T M EANTH, A 727 FIDEEDLY T A, s[0]
=x YR MRADE, s[0] is x BRI F T,

N FA T2V IR ITN RS, FNIEFDOF T 27 FDA VAR RAZ LD FFETELZ R
EWRLZEJ, a = None ¥ b = None fXADH. a is b PMEIH XN FE T, None BTV IZ N+ rDEHTT,

Z L OMOIRWTIX, F—MET7 2 MIBHTRL, EiET A NEBEOLEST, Fiz. YN0 ThB
ZEMREEFX N T VAR int R str BREDEREF = v 7T 2372DI2E—HT R M2 HbR VT I WN,

>>> a = 1000
>>> b = 500
>>> ¢ = b + 500

>>> a is ¢

False

>>> a = 'Python'
>>> b = 'Py'

>>> ¢ = b + 'thon'

>>> a is ¢

False

FIREIC, 2 —ZTARayFFOHLWVA VAR Y RZFE—TEHH TLA:

>>> a = []

1

>>> b

(RDR=T12%i <)
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(FiDR— 25 D %)

>>> a is b

False

BHES A7) Da— RN, A—M7ZXA M ZIELSES 200 —RINEARX—-VHHD £

1) PEP 8 THfEEh 2 K512, A—MHT X Md None DF = v 7 DRWHIETT, 2— FOPTEG RIFEFE
DESICHEDET L, false LFHilid N BEBEZRS 5 2D+ 7Y =27 + L DRFZET £,

2) None AR ANETD 23556, EMI N5 BEzmEIiZayrynwh 3, 20 X5 RIRE TR o
FIP 27 P RXIENE BRI NSS VIV R VOBERA T 27 P EERE T, flZIE T
dict.pop() D LI IHIRLZES AV v FEFEET L HETT:

_sentinel = object()

def pop(self, key, default=_sentinel):
if key in self:
value = self [key]
del self [key]
return value
if default is _sentinel:
raise KeyError (key)

return default

3) arFFOEETIX. FEMETFTRAFNER—EFTRAFTHBLRVE WITRWEERD D 3, 2.
float('NaN') O XS BRETHB L EMTHRVWA T 27 M2k oTa— FAERELT 3D T=HTT,

For example, here is the implementation of collections.abc.Sequence.__contains__():

def __contains__(self, value):
for v in self:
if v is value or v == value:
return True

return False

2.6.15 £3FNIEYTH5REA I 2a— T NBEA Y RE Y RICHNS NI T — 2 £ $I
TEETH?

AI2a—RINEY T 52T 258, __init__ () TWE%<L __new (O XY v FEMHALF T, Wi
A VAR VADPEREINT: B ICHI D, A 32—RTNBA VARV ADT —RE2EZHICI3ETE
%79,

INBEDA I2a—RINTFRITNT, I IRALRRLZI 72 F ¥ 2 Rb%3:

from datetime import date

class FirstOfMonthDate(date):
"Always choose the first day of the month"

ROR=STER)
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(RIDR=I D5 DR E)

def __new__(cls, year, month, day):

return super().__new__(cls, year, month, 1)

class NamedInt(int):
"Allow text names for some numbers"
xlat = {'zero': 0, 'one': 1, 'ten': 10}
def __new__(cls, value):
value = cls.xlat.get(value, value)

return super().__new__(cls, value)

class TitleStr(str):
"Convert str to name suitable for a URL path"
def __new__(cls, s):
s = s.lower() .replace(' ', '-")
s = ''.join([c for ¢ in s if c.isalnum() or c == '-'])

return super().__new__(cls, s)

IIRFIDEIITMHEZFET:

>>> FirstO0fMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)

>>> NamedInt('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'

2.6.16 XYy FHEUHLZFvv>ad3IE E5LTE5VLWWTTH?

AV FErv > aDERBEEIZ2OH D, functools.cached_property() ¥ functools.lru_cache()
TS, HIHRA VAR AL, RERZY FAVNVTRERERIFLE T,

cached_property 7 7R —F1d, GIBEWORVAY v RTOABEET, ZHUIA YV AEX SV ANDOBIRZME
DEVBA, FrvdadhieX Yy FOMPIE, A Y AZVAPEZ TV R RFEINE T,

FlRE A YRZVAPEODNLRL BoTHE, FrvdadhikX Yy FORRS TSR Ehs LT
Fo R, A VARV ADEED &, WOOLNIAY v FORRBEITLES T TY, ZASIEEERE
WA BNDBDHD £T,

The Iru_cache approach works with methods that have hashable arguments. It creates a reference to

the instance unless special efforts are made to pass in weak references.

least recently used 703V X4 (GRIE : LRU EREIEONT2HDEET) OFRIE. Fr v ¥ adigEs
N7z mazsize THIV/ENZ Z L TF, REEZE, FrvdarolRUhTEVEINERZ Y 7SN F T,
A VAR ADPEE T DI LT,

COPIEEET 7=y V2R L ¥
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class Weather:

"Lookup weather information on a government website"

def

def

__init__(self, station_id):
self._station_id = station_id

# The _station_id is private and tmmutable

current_temperature(self):
"Latest hourly observation"
# Do not cache this because old results

# can be out of date.

@cached_property

def

location(self):
"Return the longitude/latitude coordinates of the station"

# Result only depends on the station_id

@lru_cache (maxsize=20)

def

historic_rainfall(self, date, units='mm'):
"Rainfall on a given date"

# Depends on the station_id, date, and untits.

LOBITIE, station_id BEIIEDLLRVWI L RH R LTWVWET, B#ET 24 Y RAX VY RADBEEDFLETH
86, cached property 7 7R —FIXBEOEFEEMHTER Wz, BEELRRD F3,

The lru__cache approach can be made to work, but the class needs to definethe __eq  and __ hash

methods so the cache can detect relevant attribute updates:

class Weather:

"Example with a mutable station identifier"

def

def

def

def

__init__(self, station_id):

self.station_id = station_id

change_station(self, station_id):

self.station_id = station_id

__eq__(self, other):

return self.station_id == other.station_id

__hash__(self):

return hash(self.station_id)

@lru_cache (maxsize=20)

def

historic_rainfall(self, date, units='cm'):
'Rainfall on a given date'

# Depends on the station_id, date, and units.
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2.7 € a—-IJ

2.7.1 .pyc 771NN ZEBICIZESLETH?

EYV2a—ADHDTA YR PENLZ (DL BREDaY I LT 7 A ADBELNTH S,
V—RT7 7 ANADPERINI E) AR LENZA—=FBA-oTWS .pyc 774 A0 .py 774V
DHBE2T 4L MVDHTT 4L MY __pycache__ WIEENE T, .pyc 774 LD 7 7 L VA .py
77 ANVDAETTIHE D, .pyc THDD, FEEINEIZ D7 7 4 V%E{E- Tz python N A F VITHKEFEL 72X
FHNCHZ D 3, FEME PEP 3147 28 L T X W, )

.pyc BESNBRVEHBED 1 2%k, Y—RI77ALWHBH27 4127 M) OHROMBE, D% __pycache__
P77 4 L7 PUMERZROEETT, U FIRIE D27 AN—TT7RA I ZToTV5LEZDLS
%, ARBEOL—F L ETEOZ—FLRIRGEI. BZDFET,

PYTHONDONTWRITEBYTECODE BRIEZH DL v P ENAWVWRD, £V 2 —L% 4 »E—F LTWT, Python iZ
__pycache__ ¥ 774 L7 PURMED, 2R AVRANENTZEY 2=V ET D880 (MR, 714 272
DZEZEAR—RA, RE) b 5L5EIF. pyc 7 7 AVIZEBINNIESNE T,

B EMDRZ Y T % Python TETT2DIEA Y HR— P IZAREINT, .pyc IFEREINER A, HIZIE,
R EMDEY 22—V foo.py BHIDEY 2 —)L xyz.py 4 Y HR—-—FLTWVWEHAE, (P=zlavr LT
python foo.py LI HIAAT) foo ZETT DL, xyz IFAL VK= 1P ZNBEDT xyz O .pyc FMEK I &
FH, foo.py &4 YR—FENDIFTIERVDT foo D .pyc IMELNER A,

foo @ .pyc 77 ANEERT S - DFD, A VKR—FEATVWERWVWES 2—1D .pyc 7 7 4 VEIERT
% - REMND BYE, py_compile EY 2 —/L ¥ compileall EY 2 — /L& XIEATRET T,

py_compile £ 2 — VEFHTHEEDES 2a— L2 a Y XAV TEET, RHHAD—DF ZOEI 22—
D compile() B¥iE A > X527 4 TWCHEFT B TT:

>>> import py_compile

>>> py_compile.compile('foo.py')

CDEIICEITT B2, foo.py ERIUEAID __pycache__ 774 L2 VT .pyc EEHINET
(HH7 7 A NVDAIEIR. F 7> a r5l8 cfile TEEZT2ILHTEXT),

compileall Y 2 — L& X IZHENNC—OREMDT 4 L7 PIVDIRTD T 7 A N%BAVRANVLTEZ
T, Yz TuYT b5 compileall.py REEILT, a2 AL LTWT 7 A LEBELT 4 L7 MY DR
AERIELTLZE W

python -m compileall .
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272 HEDED 2—-IILBZHBICIZESLETH?

BV 2 LEHID o TERSINS B — ULEH __name__ 2RI L2 TCHHOHRIRRETEE T,
ZOfED '__main__' THILE, 2O I LEFRAIZV TP LTHEITEINTVET, {1 VFR-rh
222k THEONEZKIEOEY 2 —NFa~v Y FIA VA VR =T 2 — AR HLT A ML TVT,
_name__ 2F =z v 7L THHZDaA—FEFEFEITLET:

def main():

print ('Running test...')

if __name_ __main__

main()

273 HEICAVR—bLBSIEZa—ILZERICIFES LEESVLWWTTD?

UTOEY 2—Wdoltt LEL & S

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

A > 270 RPN OBREZRITS 25 Z 8T
e main 2% foo A Y K—FTF 3
o foo DZEDT B —NAPERSIND
o foo A VNRANTNETERIED S
o foo A bar &4 Y K—1+F 5
e bar DZEDO O —NAPERI NS
e bar Ha YA ILXNFFTRIED %
e bar % foo A4 Y AKR— 1T 3 (FTTIZ foo LVIHHAFDEY 2 —LHH S DT no-op £ 5)

o S YKR—=IFRAI=XALIE foo DB — )5 foo_var %Z#EA T, bar.foo_var = foo.foo_var
WKEREL LS & LET,

ZORBOERIIFML £9, Python A% foo ZEMLEDL - TWARL T, foo DB —NLRT VELD
HEXFEEETTHIO,
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import foo Zffio T, Z/B— VL — KD foo.foo_var 77 AL LS Lz ZiZd, ZALFHLZ
EEIDET,

ZOMEIIE (DR d) Z0DMBRENDHD £,

Guido van Rossum (% from <module> import ... 2@ ffibRWVT, TRXTOa— FrEKOFICAL
LIEEODTNET, Za—rVERE 7 5 2AEROTIHLIZER Lt b4 YR ATITOI A RET
T TNTA VE—FINETARTDEY 2—IUZE <module>.<name> ¥ L TERINBZ Z 212k ) 5,

Jim Roskind I3 ZHZNDEY 2 — /WK LT FDIEICH#ED 2 Z L ZRELTVET
o TIAR—=F (A VER= P ENEEES FRAZHEL LT v—oUb, B 7 I R)
o import X
o 7T 4T7A—=F (A VKR=PEINLMEITE o THIHLEI N E T r— L E BT,

AV R— S DBFWRIGATNCHNS Z 225 Van Rossum X2 DG EE ZHUIEHATEADD., THUTER
T3,

Matthias Urlichs 35— ICHREA > R— PR ELRWESICa— F2BRELABT I 2#HRELTVET,

NS DRRRIIEZNZNMLEIEL B TEEXT,

2.7.4 __import___('x.y.2") I& <module 'x’> ZRL FITH., z 2B 7=DICIFLSL
FIH?

importlib IZ import_module() X WHEMLEAKNH2DT, ROV IKELELZMHAT 2 Z L 2MEIL T
{7ZEW,

z = importlib.import_module('x.y.z')

275 A1 VR—FrENED2a—-ILZRELTHSBAVR—FLELED LRI E
Bho BETTH?

MR —BE EOMBH) S, Python IFEY 2 —UHBEINCA Y KR— b ENLRICDAEI 2 -V T 7 L%
HAIAALET, FHILRVE, 7 EADEI 2 —ILTTETWVWT, ZRNFNDREICEARAES 2 —LE A
A—PFLTWR X570 7 LTE. ZORAEY 2 — VO L BEFPEDIEXNZ 222D T,
AHEINIEY 2 — LOHEFAZEHT 512, 25 LTS

import importlib
import modname

importlib.reload(modname)

FE: TOFEIR 100% ZELFEAEEA. DD

from modname import some_objects
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DEIBRXEBLEY 2 —NE, A VR ENEF T2 POEH A=Y a VEFVRETET, Z0E
Va2V TRAERNEETNTWEL, BHETBV AL VARV RAEFH LWT I RAEEREEZ/S XHI1TT7 v
TF—F INFLA, CRICEoTUTOFELZEFECSLRINZET:

>>> import importlib

>>> import cls

>>> ¢ = cls.C() # Create an instance of C
>>> importlib.reload(cls)

<module 'cls' from 'cls.py'>

>>> isinstance(c, cls.C) # isinstance is false?!?

False

COMEOARER, 7IAF T2l O 7 EAME ZHIFT 5L THL2ITRD £

>>> hex(id(c.__class__))
'0x7352a0'

>>> hex(id(cls.C))
'0x4198d0"
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THA 2 EEE FAQ

3.1 Python BRBEXDIIL—TICA VT R ZESIDTITH?

Guido van Rossum DEL 2 & ZAICEINX, 4 VT Mcks 7 —AZIERICZ LAY F T, HdED
Python 70277 22 KWVIZHART LET, LIS TRIREEALD NI ZOEHESICAS L5112k
h%E3,

B /& T ORI 72 VDT, WRNTER & AN OFE ORI 7V — L OBROBEBNIEZZ D Z F¥ A K
i. Coynro~xidznsska—RRICHIDLET:

if (x <= y)

ZRADBED L & x++ fTOADFETEINE T, LELA VYT U MTEoT, ZLOADBFOZ®#EZTL
FTUET, BBEELCTOYS5YTER, x> y RO y BFZ VXY FENZDEEEESS L, 2D
- FELELERT S 0B D 27,

Python 1ZBH%E/# T DAL ND T, =T 4 Y TRAXANDEFVIIRDFEINERA, C FETIEH
FEMDEZFIOVWTIEIERRBL DD £F, HEDRAXA N EHioTa— FEHAEXTLDIENL
Hr, MORZA LTI REFALD (H2VIFELBEISELNED) T2 L &2, ek biicis
DIFELDHBZ LTS,

2 DaA—=T 4 Y7 AKX ANV begin/end DFEINZ ENZN—1TEHFVET, ZhTIE T vl 7 23R
RoTHAZREL, YR 7 40F@LELS LD T, — 20T —HE (f21F 20 55 30 17) 1TUX
02 DOHHITE, 20 7D Python 1F 20 7D C kD biX 20 E L DIEENTEZE T, 4 begin/end
DFEWMPTZ NP BT TIED D FHA - EEPFERIEREHLANVRT =X ZOMHATT - 25, 4~
7V MTED SIS o TV E T,
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3.2 G EMLRINERELFURBRICEZDTIH?

ROEMZEBIL TR E W,

3.3 GEFENERBOHABRICARICFERBATITH ?

I—HF—FELRD LS BFERICEE T T

>>> 1.2 - 1.0
0.19999999999999996

ZLTINA Python DAZELEZET, 2, ZHENZTEHD EHA, ZOFEIC Python 1ZIEFL A Y
BELTELT. ©ULAEED TS v + 7+ — A2 X AFE/ NGB DPES L TWES,

CPython 1281} 3% float BIIFLIEIC C FFED double A NWE T, float A7 = 7 M DEIXEEREE
(HURYHIZIE 53 bit) @ 2 #EFEIMNIRE L LTS 4L, Python 37 Bty D= F D 2 7HFEEL T
W3 C FRBLOBHEEZHEVES, 2% 0. FEVMNUEBUCE L T Python 1& C FFE Java DX 5KRZ< D
—fRMBEFR R &S IR N E T,

10 EHCTHEICE T 22 OB, 2 EFF/NURBTRIEBICRT A TEERA, fIZIEIS5T2L:

>>> x = 1.2

X RSN 10 E-O 1.2 0 (L THHVWHIED) ERETH > T, MR 1.2 TEHH E¥A, —
WY 2 — X —Cld, ERICHIS L I

1.0011001100110011001100110011001100110011001100110011 (binary)

T, IEMEICIERDIETT:

1.1999999999999999555910790149937383830547332763671875 (decimal)

53bit QAL FEE L. Python @ float 12 10 #¥T 15~16 HfiOBEZ 5 X £ 73,

#L <1&, Python 22—V 71 ® floating point arithmetic DEZ S L T Z X W,

3.4 75t Python OXFHNIA I a—FTILBEDTITH?

ZRIIFW O DREDL D Y £T,

—DRFNRT =V ATT, XFHNDBA I 2a—R TN e, ERRICHEBEZE DY TN TELZDT, &
FERAEREIEEINT, THXNERA, TRIEX L VR 2XKBT2HBED—>THEH D 5,

o FRIX. Python OXFHFHER T 65V " HAR” b DEEZHNL L TT, 8 LWHHZMD
fIDNCZER B2 FED N K 512, CFF Veight” ZMBDMAITZEZ 2 FEHENDTT,
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3.5 BEXV Y FOEZEBPHUHBELICEWVWT 'self’ ZBARLARITNIEES
BLWDTIH?

D747 71E Modula-3 225HD AN K L, ZRUIMA 2B & THHEALZEFERAET,

F3. B—AAEHTIERL, AV v FRA Y RAEZ VY RAEWEZR > T0E Z e B K DIAMEIZRD £3, self.x
% self.meth() EFEVWTHIUR, ZDITRADEREBATVERLTH, TNDA VAR ABERORXY v
FTH 3SR TT, C+4 TR (ZFa— ABRBITE o720, BEICRIIADLRS) n—F
NEBEEDRNI P oD IBEDLPBTL k5, — LA L Python iIZidv — A NVEBESHRNDT, 7
FAEREZTARNTHEDPDRLTERD EFEA, C++  Java DIA—T 4 Y TRARX Y X —=FIZ, f VAKXV R
B m_ FEEE DT DD HZDT, ZOHRMERZZASDEECBVTHEHTT,

EC, FEDIZ I ADSH XY v REBRINICSIRE TR L L2 WIS, Kl nE 2D
F9, C++ T MEIZFATA—N=F 4 FENLREI FADPEXY v FEM5120d, : HEFZME
LiFI kb £8 A, - Python Tld. baseclass.methodname(self, <argument list>) X EITF I,
ZAUIFRC, __init__ () XY v RIZERITT L, IREZFZRADXY v RH, #HET Z 212H 3R CHHTO X
Vv REIGRT 27012, FEEZ 7 ZADAY v F2E 510 L THTH L2 WRHZ S T3,

RIRIZ, 4 VARV AERICNT 5. RADOHEXOMEZ R TE %9, Python ou— L ZEIX, D
HC (global PHRINICET EN 2 Z 22 ) EPRAEINALER (L ERENTVES ) TS, RDT,
ZRADERT 200, @—INVEBANTIERLA VARV AERANDRATHE . 4 VX T VY ZHHETS
BFEDPETT, £LTENIEXE RB72F T 270 (F1HH) BRoDTS, C++ TEZOXA%
BHERIITWE T2, Python TIFESVPRWVWDT, ZOHFETLLRAITERDP -5 ETT, self.var
PIHRTIULD FLMIRTEE T, FHIIC, A VARV ZAERZFHS DICD self.var EE» RTINS 1
VWOT, XYy FOHOD self BNTWIROWHAFINDBIIE, 204 Y RAZ Y ZADT 4 L7 P EZRERT 5%
THRLB—ANVERE D2 £F, HOFWTZ2TIUX, B —INVERE A VAR ZAERE—DODRIZ%
HETZERNCAEE L. Python 1285 5 DAHTZEMZE S D ERLEA B TR SRVDTT,

3.6 XAPTHRADLTELRVDEBETID?

Python 3.8 DI 6 T& % k!

A VFHET = 2o RARZ, ROPTEBRAL FT:

while chunk := fp.read(200):
print (chunk)

EDFHLIE PEP 572 22 L TL12& W0,
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3.7 Python ICXY v FZEESEE (list.index() F) LB %Z FES e
(len(list) ¥F) NH2DIELETITH?

Guido WbH K

(a) HODOEHTIE, BIIFIIERERN LD b HMICHART WSS TT, HHM (2 LTHRE )
12 E BB VTR VELAD D, 2 2 TIREEICH T 2 5088 0 R E 2 HECIT 3 &
5REEAMTFENE T, x¥(ath) & x*a + x*b KEEWZ 23RBS L, 2L LMk AT
Yz 2 MERORETITSEb LE - L TATLEE W,

(b) len(x) W5 2 — K2 HRALH, REZhBAPOEXEMI TWEDER LB LA TEE
T, TR 2 DDHEEHOETVETS, —DIIEENBETHL L, ZLTHIEEM S22
YTFTHBHIELTT, MLT, xlen() ZHICLHGE. EZORET xS 00a YT FTH
D, ZNDHREED len() ZFoT0WE 7 7 ARMEAL T0ED, A VY R—T 2 —RBFELTVWE L
ZHI> TV BMBEHNH D 3, mapping ZEEL TWRWT T 2D get() R keys() XV v KEF-T
W7z b, file TRWADD write() X Y v FZHio T3 X 5 RIREALIERHT R0 £9,

—https://mail.python.org/pipermail /python-3000/2006- November/004643.html

3.8 join() BU X FRZTILDORY v R TIREL XFFID XY v REO
BETEN?
XEFNE Python 1.6 2 S MHOEHERNC KR E (DO F LTz, ZRLENIHEIC string £ 2 — LV OEEEfF -

TTETCWEI L LAIFEOBEEZEOX Y v B ZORIZEIMENE L, ZOHLWVWAY v RDEZ IFIEL
ZIFANSNFE LD, —HDOTu Il B2 IET0WAR e EON2 D ZNT:

n’ ".join(['l‘, |2|, |4|, ‘8‘, ‘16‘])

FRIZZO572D T

"1, 2, 4, 8, 16"

DN O DA DH D £3

—oHE, TXFHIY 7 I (XFHER) DAY v FRESORMTES) L5 k5 Rb0TT, iz
5 b HALERAD, XFHNY 7 5 UGS 3 EES NSRRI L WS OWELTT, LIRS
NELHNCAY v RBFINB RS, VT IR RN E 51T 2 RENREEIEEVTL 5 5.,

TOHORMEENZ, BN TRAMEER, ER2FIIER L L DITHEIEL LS. ¥—F Y RIZHL
TWVWRDE] 20O HDTT, WERDLS, ZI3TERVDTT, W OrDHHED S split() ZXXFHID
XYy ReLTBOWEAPIEZPIHETT, ChER2e02DFTVTL D

"1, 2, 4, 8, 16".split(", ")

CHELFEIN T I T B, BRI R —& ($721F, 77 40 TRIEEDOZEAXF D #EE) T
X5 N0 FH 2R E & WS HER TS,
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join() &, L —XXFINS, XFHDY—r 2% 4T L —FLTHDESBEROMICHS ZHAT
BZEIICHERLTVWADT, XFHDAY Yy FTF, ZDOAV v Flid. HARZERINEH LW S X %2E
B, =T Y AORAIEH T VIR IFIEICHHEZ T, A ML MEHNCH RO XY v R23H D
i‘j—o

3.9 fIAIEFENS BSVEVWDTIH ?

try/except 7 0 v ZIEFIA 2R H & R T INITER ISR TS, BB AN 2HET 2 0idEMTd,
Python 2.0 X DHIDN—=Y a Y Tld, ZOA T4 A L%H5 OB —TL =

try:
value = mydict [key]

except KeyError:
mydict [key] = getvalue(key)
value = mydict[key]

I, HEPZLALDERICF— 2o TWVWA L THTEZAL ZICOAERZRLET, 2O TRITA
. 2o &S CEET T

if key in mydict:
value = mydict [key]
else:

value = mydict[key] = getvalue(key)

DR LS E T value = dict.setdefault(key, getvalue(key)) dffi X £ 3. Z hi
getvalue () MEUH U T ZMRGEICED £3, RERLZADNLETOHFIGFHEZNE 25 TT,

3.10 Python |Z switch ¥ case XD B LDIXBRETIH ?

if... elif... elif... else DMDRLTHBICRIL Z LA TEE T, V7 I ERHATZRHNDEEIC
1%, match ... case XE# 52 TEET,

IR E LR OFRE D SR & EEZIFOH RSSO 2 HEZELE 3. HIZIL:

functions = {'a': function_1,
'b': function_2,
'c': self.method_1}

func = functions[value]
func ()

ATV bDRAY y FEFOHTICE, S HICHMNIC getattr () HAAABKTREDAFIOX Y v K%
MERTEXT:

class MyVisitor:
def visit_a(self):

(RDR=I12Fi <)
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(RIDR=I D5 DR E)

def dispatch(self, value):

method_name = 'visit_' + str(value)
method = getattr(self, method_name)
method ()

XYy FOLRNCZDOHID visit_ D &5 REFEEFEHES 28D F 5, 20 &5 REEFIRVE, B
TERWY —ZADLEBEZ6NLE X, 727 FOEEDXAY v FERUH KR L2 XN 3 A EME
HHET,

3.11 OS HEDAL v FERICKSTICA Y ETURTAL Yy R%ZIZa
L—b932ETELVLDTIN?

B BRRILIC, A VX TY R Python DRRy 7 7L —LZ21hBed—2D CDRXY 77
L—2% push LET, AR, FHRDIFLAE 7 VX LR ZZ Python IZa—Nw 75232035 D E
T, £oT, BERBAL Y FEEIZWZT C DALy RHR—- N BBRETT,

% 2. ¥l Z 21T, Stackless Python 235D ¥3, ZHEZEERBE T A Y ENIA Y X—=TVXRT, CD
A&y 7L TWET,

3.12 BES LA N ZEC D TELZRLVDTIH?

Python ® 7 AXRKBXEEL Z B TERVDIE, Python OSIEN B APROFII AR M I/
PS5 ZeBTERVHPSLTT, L L. Python TlE. ZAUIGAREETIEID D £¥ A, MOBTEDO T LK
ICHEREDS B X TV B D 2iEW, Python O 7 AXIZHL 2, BBEERT 20XPEETEZHE5DEHD
g 7R FR RIS B E R VDT T,

BRUIREC Python DF—#A 7P 227 T, 0 —FNVRAa—FHATESTEET, MoT. B —HLTER
SN TIERL X2 H 5 RIE. BEBOAHTZE Z 2 HEPBNZ 2T TT - Ll (764K
PEANTEI TV 27 b EEICFA D) B84 7Y = 7 PPRAINZ DO — VB TT !

3.13 Python | C ¥ ZOMOSED & 5 ICHMEICIV AL TES
Ih?
Cython & 7> a>D7 /77— a U ED Python DEIENR%E CILEEAZEHL £3, Nuitka I& Python

% CH+4 33— FAZIRT 3 REY 4 Python 2 > %4 5T, 52427 Python @29 X— 1+ 332 2HMN
ELTVWET,
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3.14 Python IXEVZEDLSICEETBZDTIH?

Python ® X £V EHOFEMIEEEICHKD £3, Python OFE¥ED C ZE CPython 3R A TV M & ffio
T 77RRATERVWA T 27 2R LE T, FRMORX D=L 2o TSR A IV E2HEDET, Zh
BH A A7 L) Xa2EMCFIT L, 7278 ATEROWYA ZALEREREL, BERAThiEA TV
FEHIBRLE T, gc TV 2a— L OBET, IR—YaLrsary 2Tl Ty IRt EBIEL, aL &
DNRIRAREEBETEET,

72720, MoFEE (F 21X Jython % PyPy) 13AMH (full-blown) RAN—=Y 2L 7 XD X5 RHD R H =
RLEEFET 20 LALEEA, H72720D Python 2 — RSB AH 7 > P DREDIR B FEVITIRET 255,
C DEWBHIS L EOREZ G ZEZTTL £ 9,

Python M X 5 Tid, MU F®D (CPython TWil3) I— FIZBZ B, 774 VT4 R Y 7 & &N
BT TLES:

for file in very_long_list_of_files:
f = open(file)
c = f.read(1)

EIE, CPython OBEAT Y P FAMN I 7 ZDRAF— L% EZIR f NOHLWVRAZTIZT 7 4 VIZEHT
LBNET, LL. BHNZR GC 2S5, ThoD 77 A0 T7 P27 WDEINEH (TR ANS) £T
WCAER, BEICXoTIERW, BRENEL 28D D £5,

Python OFEEIKS FICHIK a— F2ELIKIE. 77 A VEHRINCEAT 220, with XEf-oTLZE W0,
INTXEVEEHDOAF —LICBFRELEEET:

for file in very_long_list_of_files:
with open(file) as f:
c = f.read(1)

3.15 CPython 3G EEGEHMNAITR—2OL 023 XAF—LZ2EDLAL
DTHH?

¥, 23 C OEENLZEETIERVDOTE-ZIATIEH D 8 A, (21C Boehm GC 54 75 Vi
HHET, LL, ZHUET7EY 7TV a—FiRgEh. BEALD AERT Iy b7+ —2BLTY
FITRETTEH ERA, . IFLACERNTT Y, ZERISEBRNTIED Y ¥ A, Python ZXfIHX
H 2Ry FHRBETT, )

LHif7% GC & Python 2l 7 7V 7r—2 a YITlAAEN D L 2ICHMBLE 2D 9, RZXY F7ny
@ Python TEI R D TiE, BHED malloc() & free() # GC 74 77 VoINS DICEEZIZ T
LD D FHAM, Python #FEEL/-7 7V — a vk Python DdDOTdRW MBD REREHES
S5 TrhbLNEEA, BITEDLSI1CF % Z & T, CPython i malloc() & free() 25EYNICHEEZ A TY
BIEOEARDDICDMIGIELNE T,
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3.16 %t CPython DR TEIZTANTOXEUHBKRINBDIFTIFEL
DTEH?

Python €Y 2 — LD 7 a— NURAFIZER D GBI N A4 7Y = 7 ME. Python O THRIZXE Y OF|
DYTERRINZ ZIEFRY FHA, 2L, BERSELDH 2 ZIWGEZDZET, BRTERNWC F4 77
U (BIZE, Purify O X5 RY —AREFHETEEDET) KEoTHD Y THNLWL LD XEY D EE
NFEFF, L2L, Python lZTHRCXEV RV =07 v 735 2 8 IIIEENT, 2 TOHR—0F 7Y =
JIEWELEIS>ELET,

FE D Y THAIZ Python 2YRHED D D ZHIFR T 2 & 5 ITHEH L7z Zid, atexit €Y 2 — L% ffi- THIFR
Z il 3 B BB EFEITL TR E W,

317 BER TNV R VWSO T—2BRAEINTVWSDTIH ?

YZARERIUIE, ZLDOETEHTWE T, —RICIERERNICER S TETHEbDRE T, X 7 LiE. Pascal
DLa—FP C OERLFARRDDOEEZIONE T, BRRL->THRVEET 27— XD/NIREST,
TN—Tr LTHEINE T, HlXiE. THLNEEZE 2 2% 3 208DX L LTEVICEEE T,

—F. VA NI, bo e MOFEOERINGENSDTT, ECRILHDOAEROF 7Y =7 bbb, 20 b
M—o—OHBEXNBMHEAIZH D T35, HlZIE, os.listdir(".") BHL Y FFA4LZ NIARZHZ 774
NDOXFHRBHDY XA+ 2R L %d, ZOHNEHET BT —KIC, 74127 V=2 205D
T7ANEMATHENER A,

RINEA I 2—RTNVEDT, ~EERIAPEREINS, ZOLDEBDBHLWVHEHICESHZI oW T
Ao VAMEII2—RXTNALRDT, VAMDERZBIVWOTHOEETEE T, [ I 2— KX I NVRERLTIHNEE
DF—LTHRAZDT, VAMTRBRLIEZTIARINF - LTHEZFT,

3.18 CPython TUX MMIEDLSICEEETNTVBDTIH?

CPython ® VY A MIEBICER S DE X DEH|T, Lisp AX A LOHEY 2 FTEHH FHA, TOERER
o+ 7Y =27 FADBROMER LA ZHH L TWT, ZOESIADRA ¥ ZBXOEHEIZY X ik
SHOMERICREI N TV ETS,

ZHUCTED, VRMDA VT 7 ali] 13, VA FDOREZIRA VT 7 ADEICHKIF LW a A M CEEA
TE%9,

BEPBMERFFHFASNL L&, ZOBHROBEINEZRESPEEINT T, EREMDEDEL DT +—
RURAEETF SO, PLLRESNTWET, BAINKREL22 &, ROMEPFERICRESZLEEY
BZRENTLNK ST, WL S DBMOFEEAE D Y TonET,
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3.19 CPython THERF DL SICRESNTLEITH?

CPython OFFERIKREXAEETEDI Ny a7 — T LTEEIATVET, B REERT, IZLAY
DEMFTRT (BB BHETH 2) RO T7 + —< Y ADRVTT L, EEDHMTT,

FEEIE, BFEICREFSIN TV ZAZNOF —1WhF 5 Yy & 23— F% hash() L A4 VBITHET
B THEELET, 2Oy 23— FEF—R 70ROy —RIZEoTRELSAEMLE T, Hlx
¥, "Python” ® v ¥ 2fHiZ -539294296 TT A5, ¥'v FH—Di# 35 723 OXXFH| "python” DNy ¥ 2 fH
13 1142331976 T3, ZLTID Ay > 22— Fid, EHIRES NS AEEHITOME ZFHES 5 7-012ffb
NET, RELTVEXF—D Ny Y2 lILTERZ TR, —EDORR - big O-FliETIX O(1) - T
F—EMBETELZ2ICRDET,

3.20 BEHEOF—RBAMIa2a—RTILTHLLTRABSBVDTIH?

FEDONY Y 27— NVDOREZ, F—2ROT201C, F—ErLFTEIN Ny Y afiRfuEd, b
LX—DIa—RINRFATI7 M MEolkb, ZOMEEBEZ LN, ZRZED Ny Y afidbZEboTLEW
T3, UL, F—ATP27 b EEFELLZOPMETHN, EHIFEOF - LTHELA TV 2 KT
BVODT, HEOHFOLY M) ZHEYIRIGFICE»EERA, LT, ALATO2 7 VEEZS L TH,
Ny Y afl DRSO ROPD FHA, HWEEZEZS L LTH, 2Oy T anNf FUNRLRONEFT
7 bPOMEIFERLZTLEI DS, TRHROLDERA,

VRAMTCA YT ISV TENLHEPLERS, ETHMIICVR M2 X T VICEBRL T ZE W, B
tuple(L) &, VAL EFUCZY PYVDRINEAERLET, XINMEIA I 2—XTNEDT, FHFHEDF—
ELTHZET,

WL O DRZIT AN SN o 7R %

e 7RLRA(A7Y =27 ID) DAy alVR b, ZHE FCHEDHFLVWY R FZ2EoTHRONHR
L\ODVGI%KEVGTO W’J‘A;.Gf

mydict = {[1, 2]: '12'}
print (mydict[[1, 2]1)

[1, 21 D 2fTHD id X 1 fTHDOZh Bz oTLE S DI KeyError fIfEEHT 2 TL & 5,
SR FFEOF -3 == 2o THEKINIRETHD, is TERVEWVWS Z LTI,

e VRMEF—2LTHE > EICa—%E2, VAMNII2—ZXTLEDT, H7EENOSEEED
ZEYMTE, a—F2av¥—32 & =2 ZEBEL— TN Z8EMLH 5 DT, ZHUIBKE T,

e VAMEF—Y LTS Z2BDID, 2—FRZNELEIBRVEIRIERZ S, b LI-—¥DK
N, BRCVAIPEEINTLES>RD LS, BUHRERANZOREEEZECTLEVET,
F2ZhuE, d.keysO) DITRTOMHEIHEDF— LTHEZ 2205, HEOERELRALHESEL T
LEVWET,

o VAT —HFEEDF— L TflbNs, A LEHO~—2 2133, RMEIX EEZEZLNDS
DEIY VLRV TS 27 bPEFTRBENZE TS, VAMN2ELR L F— L THIET, £
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TeHEDOXF—L LTEAT S, ZI0oFERRRETOLF 7Y 22 MIHAL LEHOY—27%
NI 2REBHD ET - ZLTHG, HEZRA 7Y =7 PEREL—- 725 SR L XS,

MBI B INZE T 2 7EL DD 35, HCEEDD ETITo T LSV, I 2a—X T ARHEZ.
_eq_ _O) r __hash__(O) XYy FOMARFDOIFTAAL VARV RIZEDD N TEET, 20N, #E
(F7203 Ny ¥ 2 I ZHE DL HIOWER) WET2EXIBRLTOI v RR—FTI 27 bD Ny ¥ 2fliH, ZDF
7Y 7 bEEE (2 OMMORGEIR) i H B HIEE ST B Z e BHEFICL T Z X W,

class ListWrapper:
def __init__(self, the_list):
self.the_list = the_list

def __eq__(self, other):
return self.the_list == other.the_list

def __hash__(self):
1 = self.the_list
result = 98767 - len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) 7 9999999) * 1001 + i
except Exception:
result = (result 7, 7777777) + i * 333
return result

BB VAFTDRAAN—DHIIANY ¥ 2L TERVWH DD B A[HEMER. BifitA —N— 70— Dr[REMH 2 5.
Ny T aFtEIIEHEC R D £5,

XHIT, ZDOA TV 27 " DHBEIEENIDEPITHLHIDLT. ol == 02 (T72DH ol.__eq__(02) is
True) % 51X WD T® hash(ol) == hash(02) (§74bH5H ol.__hash__() == 02.__hash__()) THKRL T
3D A, ZOHIRICHETERIFIUE, HEPLZOMD Ny ¥ 2 IZH IS EERIEMEEWEREZ LES,

Z D ListWrapper OfITiZ, £EZE T 272D, Fv 4727 MBIFHENCH LMD v 7z R
FOEBEXNTIERD FHA, ZOFBEHTZERD 5 ROERICOWTHEEZRZHEENPZVED, 2h
ZLTIEWTERA, EL{EZTLEE N,

3.21 %At list.sort() XY — SNV XA M EBREBZVDTTD?

N7 = Y ADMEEL 22K TIE. V= T30 FCY A r0av—%2E2 DIXERNIZNTT, Z
ZT. list.sort() A YL —RWRVAMEY—-FLET, 2O Z2BENRVED, ZOBBIZY -
ENZVRAIERLERA, 29FT528T, VY= bENAV—DPRET, V-FEATVRVDDBEL
TEBELVEEIZ, 200D EEXLTLES LSRRI EDPRAARDET,

HLWIYZFERIRLIZWES, b DICHARAAD sorted() B ZEH-> T XV, ZOMBII. 520
7oA T L—RAJREA 7V 2 7 b OH LWI R M RERL, Y—FLTGRLET, #lzi1E, #Eox—%2Y—
FNERNZNEFTA TL— T 25E:
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for key in sorted(mydict):
# do whatever with mydict[key]. ..

3.22 Python TREDLSICAVR—T 1 — A HREHELERTSDT
gh?

CH+ R Java DESREESIRMBTZ LR, EV 2NN T B4 VX —7 2 — ZHREDOEREIZ, TV 2 —
ADRAYy RRBEMOFEMERTLE S, 4 V& — 72— ZAOEENT VA VEHCHE SN S Z e, KX
RIa s LD D, RBEU SN TVWET,

Python 2.6 T, fiREIK Y 7 X (Abstract Base Class, ABC) BWEFETE 2 X514 % abc EY 2 —LH
BIMXNE L, DT isinstance() ¥ issubclass() ZffioT, £ VAR VYRRV 7 AD, H5 ABC
EFRELTVWENEIDF 2y 7 TEFET, collections.abc EY 2 — /LT, Iterable . Container .
MutableMapping 7% ¥ Dfff|7Z: ABC VERSNTVE T,

Python Tid, 4 Y& =7 2z —ZfIHOZ L OFHE, a3 Y R—2 ¥ FAO@EYLR T X MBI DESA
9,

BV 2 NDDDEYRT A P AL = ME, BFETRAMEREL, EY 21D VX —T = — XEHERH
BlEEY LTHRIIBET, £ D Python £V 2 — g, ik THET A b 2t 2220 7 e LT
FEITTEFT, WHLRIHNEA VR —T 2 —2AB2@FSEY 2 — VXX, A4 > Z—T7 =2 — 2DV T2 R
T ZIal—Ya Yy THMICTAINTESZ Z2REWVWTT, doctest ® unittest TV a2 —JL, HDHWVE
P—FR—F 4 DFA I IL—LT—ZT, Ea2a—1DIA— FOLTOITICKIMEN T A R4 — %
MR TEET,

Python TKEL THEMR 7 TV r—>a v EBETI X, £ VX —7 - A, BYRT X b
MELEIEET, FBRE, A Y X—T7 2 — AR TR TRAMTERVW T 7 00EEDHZDT, £h
Plhicdb 2 g3, BRI append) XY v FEIHILWEREZDHLZNHV A FOKDODITINAE T, 1~
R—7 2 — 2B TIE Z D append() DEEDEFICINETIDET A M TEEHAD, TAFZXA =1
%5 ZDOWRE iBICHENr D ONE T,

TAMAA = Z2EL LI THHEATIL, BT AMTEZ - FERETZLBFZ2LERBVWTL & 5,
ARz L TWEHEFED—D, 7 X MREIFZFEE, EROa—-F2RT2 XD BRI, FFTTAMR
A —bOEWHEFEARTE LIKDTVET, TOEAR L, Python &, HRZDPVWINKTH TR b or—2%
ELEDIBRLTHHOER A
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3.23 %At goto HELWDTIH?

1970 AR, AL AN & F L, BRFR % goto 13, HfET 20D FELT 2D HRE L WS JENR7 R0y
T47 A=FREZMD BB TH 5 L, EKESETIE. DL L—TDOFENHIUR goto IFRETT, (Python
72, BRI if i or ¢ and + if-else NZfWVWE T, /L —7ITIX while Hik for Hizfiv, 1 —
7PIC continue - break ZEFL I & 2HH FT)

B OO L Z £ W THEET 2 7" MiELI N goto” ZEALS5bDe LTHMZHZXT, C.
Fortran, Z DD FFETD "go” & 5 \W\d "goto” FEDEYIZHEIZE T, FISATRIL L5 Z 2 FHud
ERTHL L. KB BTV, filZE:

class label(Exception): pass # declare a label
try:
if condition: raise label() # goto label

except label: # where to goto

pass

BIATIINL— AR Z LI TEZRADL, EHHICLTHZHUE goto DEHE RARXN 2D T, fif
DDIFEZTLIEE W,

3.24 732 raw XFF (r-strings) 13NV I X Ty aTED> TUIWTR
WoTIHh?

FRECIE, FEEDANY 725 v 2 2aTEbLosTIEWITERB A, BB O o TWRWAY 7 ATy T a
X, BCEIAXF 22— L, BoTWRWFHERLTLEVE T,

raw XFHNE MECANY 7Ry a0z L LS5 F 57 mt vyt (BERIEREKHLY YY) NDOAT
ZERLRT VWIS CHRFI SN DTT, 2OL5%Taty Hd, KDL > TWIRWAY 725y
VaEfRT I - ARTDT, raw XFIIZN 2D ERA, TORDODIC, Ny I RXFvy ¥ 2TITR
r—73F3Z2 T, SIANFEXTFIE LTET N TEET, r-string PEKINZEHZHbILS & =
2o ZORMAIDRIZIIOD TS,

Windows D XA B HERET 3 2 Z2121Z. Windows DT AT LI —UIEED RS v > a b Z I iF3 2
PEZTBWTLEX W

f = open("/mydir/file.txt") # works fine!

DOS a<=y FORRLEHET 2 2 212k, FlZiEzoforhsrzi L T E IV

dir = r"\this\is\my\dos\dir" "\\"
dir = r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"
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3.25 BMHDOHRAIC "with” XHMEZLBVDIRBETTH ?

Python {2iZ. 7 vy Z7DFET2EE 'with’ XHD, 7Ry A2 7ny /nbHide 22, a—
FERMUOHLET, MTFO LI BREEZROSTEIHD 7

with obj:
a=1 # equivalent to obj.a = 1
total = total + 1 # obj.total = obj.total + 1

Python Tid. @ X5 RHEIXBEIKIC/R 5 TL £ 9,

Object Pascal, Delphi, C++ @ &5 RfDFEETIE, R ZS 0T, BHRRAETDH, DX N
RAZNTVWZD000 D EF, ZADFHINEMITOEL TS - 2284 Z1F WO TH I VoA LFRZIR
TOERD R a—T#H2DTT,

Python ZEINRE 2 VE T, FITRICEDRBRUENSIRINZ DEANICTH» D £ A BIEFICX U NEMH
DEMH 2 VEREEINZ S LNERA, INTIE, BHICHEDZETITEED7 PV Ea— RSB ENAT
WAL FH A, B—ANRDh, Tr—rULRDD, X NBEWLZDD?

B2, U FORZEREa—FRZEZEL £ 5:

def foo(a):
with a:

print(x)

TDa—RATIE, 7a” 13 %" LI X UANEEERF o TW A e REXIRTWE T, LA L, Python TidA
VRTYRIZZZOWREEMA SN BMAHAED D FRA, "a” 23, HIZIXBEIE 726, ¥5RoTLES
TLEDD "X EWOEFDIT B —NAEEDEH o726, £ with 7ry ZOFRTHELNZDTL x5
e ZODEDH., Python OBIRLREE2 S, ZOLS BRI TRHLVWIICR>TVE T,

L2 L, Pwith” R Z3UTHHT 2 SEOKAED —FDOH A (72— FEDHII) 1X. Python TIHRAIC & b fiiH#
WKFICANLNET:

function(args) .mydict[index] [index].a = 21
function(args) .mydict [index] [index] .b = 42

function(args) .mydict [index] [index].c = 63

IoENTL RN

ref = function(args) .mydict[index] [index]
ref.a = 21
ref.b = 42
ref.c = 63

Python TIXFATIRHCHATRED RSN, BEF I DR —ETHEL LD, THIIFEITHEZ DT 2 H|
EHbH D £7,
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3.26 BED T RXL—2IF with XZHR—cLBEVDTITH?
For technical reasons, a generator used directly as a context manager would not work correctly. When,

as is most common, a generator is used as an iterator run to completion, no closing is needed. When it

is, wrap it as "contextlib.closing(generator)” in the 'with’ statement.

3.27 if/while/def/class XIZOOYHBELRDIEHETTH ?

FicalFittzmed 2720 (% ABC

]

FEDRGRD—D) 12, A Y PRETT:

if a ==b
print(a)

b

if a == b:

print(a)

ZEZNUI, BEDESBDLHARTVTL LI, THIZFAR. ZD FAQ OEEMIZRD X 512745 T
Lo, TR REHEDEERNLHETY,

O/NERHEIZ, a0V EoTZT 4 EZBI VR TAINA T b2 LRI REZIETY, 7u o4
THFRXMDFORAARLBNZ L TH, arryZ2HERH004 VT Y P RERCIRENERDOLNE T,

3.28 &t Python TRV X PR TINDREICAVIDBHB>THRLIDT
gh?

Python Tix, VA, 27N, HEORBKDOBEZRDERMIAH VI EDITTHRVWILIZR>TVET

[1, 2, 3,]
(‘a', 'b', 'c',)
d={

"A": [1, 5],

"B": [6, 7], # last trailing comma is optional but good style

INZFFTDITIE, W 2»0HELH D T3,

YR FRXIAREHED ) T INBEEITICE > TWD L 22, HIDIFICH U< EBMT2D2EZITEL DS
EREWD, BERFBMT 2008820 ET, £/ ELI7—2EITIEL, fTOUREZEITS
TENTEET,

FEZTAY<ZHEELTLED &, BILOOWIZ —IZ0%H D £5, BRI
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x = [
"fee",
"fie"
"foo",

"fum"

CDVRAMIUIADDEENRD D LIICRZIETH, EFQIX3OLr2rHh FHA, "fee”,. "fiefoo”. "fum”
TS, WAV E2MIF2 LI CTIUE. 20O —BEITshE T,

BIRICH B THRVWIEITIUL, Tuloaickda— FAERDEEICRD 5,

3.28. %At Python TRUZXMPETIDRRICAVIDH >THRLOTIN? 63







FOUR

4175\ ik FAQ

4.1 147> )—hRDEM
41.1 EE X Z175 70D 2= T7 T 5r—2a % FETICIEES LEIH?
FGATIVN T 7Y VA DOBGEBHD ZIREES A TIVEI 2 — BB IE0E I DPFEARTLIEX WY,

(BEES A TV IMBD 20705 X527, ZOBRMERXY T2 eNTEET, )

H— FX=F 4 Dy T =IOV T, Python Package Index Z¥L 7z D, Google ZDMhd web ¥ —F
Ty EHALTLEE WV, "Python” MAT—oh=2oDF—vV— FTHIKED D 2FHEEMRTX, 7=
WTWRIZVL DB DD HEOHMSETL & S,

4.1.2 math.py (socket.py, regex.py, etc.) DYV —X T 7L ILIFLEICHDETH?

V2DV —RT7 7 AADRMF SR VGEE. TUE CL C++ b LERIDa v A VFFETHE
Exhiz, ELFA B LBENCHARAENIZES 2 — b LAEEA, ZOHE. V—RAZFICAL
Wb LHUERAL, mathmodule.c D Xk 572H DAY (Python DFAAANRIIEN) C Y —RAT 4 L7
FIDEIHLCHEDLNERA,

Python OEY 2 —Wid. (D%t d)3EDD £7:
1) Python THEH»NZES 2 — (.py)o
2) C TEHhrN, BIce— FXNBEY 2—sL (dll, .pyd, .so, .sl, etc)o

3) CTEIN, AVRTVRZV Y IENTVWEEY 2a—)b, TDYRAMERZITIE. 25&4 7L TL
72E W

import sys
print(sys.builtin_module_names)

65


https://pypi.org
https://www.google.com

Python Frequently Asked Questions, 'J1)—2X 3.10.18

4.1.3 Python DX 1) 7 ;% Unix TERITAIREICTBICIFESLETH?
ZODEKHERBDET A7V TN T 7 A VDE— RORFEITARET, RHDITH #! THE D Python £ ¥ &K
TV RZDARAPHENTORITFIUIR D /Ao

A& X, chmod +x scriptfile . HHIC KL o> TlE chmod 755 scriptfile ZFE/TTIUITE E 3,

B’EIZ. W ODLDTIETTEE Y, RBEZEMNZHEIZDLSIZ

#!/usr/local/bin/python

DEICZT7 7 AND—FBRAIDITIC, 77 v b7+ —245ED Python 254 YA F— L ENTWB R REG%EEL
¥ TY,

221 7 h% Python £ X 7V XDGANKIFZI B RWIEEIX. env 70275 4 0M# % 5, Python
AVERFYRBI—FDPATH DT 4 L7 FIVRHB I ZHHEL THIE 1 FLAYE2TO Unix % 0OS Tl
ROEBEEHFHZYR—PLTVET:

#!/usr/bin/env python

CGIRAZ VP TINZRoTIE WITEEA ., CGI X2V 7+ D PATH Z8U3 720 TWERRED S DIc T -
TWBDT, EREDA >V EZ TV ZDMIARZARFEI RELD D £5,

LEBD, -VRRICRMBLMELS /usr/bin/env 707 T LNRMT 22D EF; L IE env 7
077 LAAEPENZEDHD FT, 20X 5 LEEIF. KD (Alex Rezinsky X 2) ~Ny 72 £

#! /bin/sh

exec python $0 ${1+"$0"

ZhE A7V T RO doc XFHIRERTDIEVIB ro b LEREDBDHD T, LarL. Ihz
NI REIEE X

__doc__ = """ | Whatever..."""

4.1.4 Python ICIX curses/termcap Ny T —ZIEHDEITH?

Unix & OS iIZBWVWT: EHED Python V—ZAF 4 A F VY ¥ a— 3 X2l Modules 757 4 L2 U
curses EY 2 =AW TEETH, 77 4L P TEIAVRRALINTOVER A, (ZHUE Windows T 4
APV E2—YayTEAATERNZ LICERLTLZE W - Windows 121& curses Y 2 —Li3H D F
‘Ao )

curses EY 2 —LITEARMNZ curses DIERER. AT Z DR, FOXFEAYR— b, Xy F| RV RY
AR— MR YD ncurses  SYSV curses DZ L DEREZ T R—FLTVWET, 2OZ ik Y 2—12 BSD
curses 727 LEi o T OS L IZHEBEMEPENZ L Z2ERLETH, HEX VT F 237 TW3 OS
TZ5VS5HDOBDORMESZ ST,
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4.1.5 Python IZl& C @ onexit() ICHHHT2HDIEHD FTH?

atexit EY 2 — I, C @D onexit() U & 5 RBEBEREZRMEL 7,

4.1.6 ST FIUNY ESHEDLBVDTINBETIN?

BODOPELMEZ, ST FANY RIDBEESZFIBMV AN TEEINTWVWSZE T, ZHUIRD LS
XN ET

handler(signum, frame)

s, ZHUEZODREIBMTES INENETT:

def handler(signum, frame):

4.2 &< HB1E%

4.2.1 Python 7O S L AYVR—RY b ZETARTBRICIFESLETH?

Python IZIZ=2DT A 7L =LV =B DWVWTWVWET, doctest EY a2 —LE, EP2—1D docstring
POEREIE RO TENRLEFEITL, % docstring &> THX BN EEEh AL L E T,

unittest Y 2 —LE, Java % Smalltalk DF A 7L —2a V=2 L -EMfiENEZT AT L — 4
‘7““7“@‘3—0

TR MEERBEICT 3012, 7025 A CBWTEY 2a— LV HEORWEHZHIRETY, 0275 AT
. FIERTONEEZEBR 7 FADRAY v RTHDNRETT - 25F528 T, 7arIsh3#i ks
WO EL IS RMRBHRR EBDBONLZZeBHDET (2WVIDH, B—HNLVERANDT 7L RIZT
O—NLVRT7I7EZAEDBHENDLTT), THIEIL, TRAINZTIOBRLDHLLRoTLEDI D, 7
0277 MIR AR 70— NVEBIHIFT 2 DR8I 5 RNETT,

v 75 1D "global main logic” &

if __name__ == "__main__":

main_logic()

D & SIZ main EY 2 —LORRICHK BB > I DEELDONBENVTL & 5,

Tar g ApBHIN, BB 7 ADFENBVR T VIR o726, ZOEERIRT T A MR EEL
NETT, —HOTRAMN2HIMELTZ2T A MRS —MI, TALTHNOEY 2 —VICHHENNITZ Z e TEFE
T ZAUITFREDHH,D 2 5B X 32, Python IZfETRLENZN OT, BIFLHE T, " #ia—
F (production code)” &WfifTTT R MR ZEL Z & T, NTRKETOMET S 2 b BVERRETRFIC RAT
MPBEITKRBZDT, a—T 4 YIMEEZ LD DR ELWVWHDIZTEE T,
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TS LDAAL VED 22—V LTRETENZDOTIERW " HfTY 22— 0" 12, Y a2—ILOHCOT A
FEEDBLEWVNTL & 9,

if __name__ == "__main__":
self_test()

BHERANRA VX =T 22— R FHLES 70l 74 T3Z, A VX —T 2 —ADPHZ R OVEETD,
Python THEE XNz "fake” f ¥ X —T7 =z —A%EffoTTRAITEFE T,

4.2.2 Python O FF a2 XY bXFHDS FFa XD b 2ERTBRICIFESLETH?
pydoc EY 22— /LT Python Y =23 —=FHND FF 2 X ¥ bXFHH» 5 HTML Z4ERTEE3, K

12 docstring 25 API F& a2 X ¥ MEAERT 2121 1T epydoc ¥ WH R D H D £5, Sphinx b
docstring DNEZEZDZ LB TEET,

4.2.3 —EBIC—DODRBZIISTHICIZESLEIH?

Unix % OS TXWL O RIRGERD D £F, curses Z{H 5 DMNRELPL D T TITH, curses [ FERNITIED
LRKEBEZEY 2—LTT,

4.3 XL v R

43.1 ALy FefEo7OJ S LZEEITRBESLETHL?

_thread €Y 2 — L TlERK <, &7 threading Y 2 — N %o T 72XV, threading £ 2 — LI,
_thread €Y 2 — VTR I N 2K L VR EARERD, FRIRHGEERK L £ 55
4.3.2 ALY FHR—DHRITINTLWEAEWVKLSTY, BETIH?

XA VALY BT ITH22dI2, ETODAL Yy FIIERTEINET, X[ YALy RIZ#EIBEITEZD
T, ALy Rz 3 2REb 52 60 FHA,

EHRLIRIE, Tr 7T 508bHIC, ALy FRETIT 2D REEOR ) -T2 MA3 22T

import threading, time

def thread_task(name, n):
for i in range(n):

print(name, i)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), i))
T.start()

(KDR=I1Z%iE<)
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(RIDR=I D5 DR E)

time.sleep(10) # <——-————————-———-——————————— !

Lo L. BEE (I FLAEDT Ty b 74 —L4TE) ALy FIEMTLUTETEINZDTERL, —D2I0%H
TENB3DOTYT ! KBEES, OS DALY RXF Y a—FF, BIODALy FR70y Z7XNB3FETHLVA
Ly REBBLEZVWLSTT,

EICE I, BBOFTORYICH x oL A =T 2252 TT:

def thread_task(name, n):
time.sleep(0.001) # <————————-——-——m—m——— !
for i in range(n):

print (name, i)
for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), i))

T.start ()

time.sleep(10)

time.sleep() DRWVEBERMZHEML LS5 52X 0d, 7+ DX S BRAMAZHES HFHRBVWTL &
5. 1 DOD7 474 71& quene EV a— L %EMHoT, Fa—FT7Vx7 b2ED, FEAL Yy FWETLEE
FRXF2—W b= YEBML, XA YAL Y RICAL Yy REFAULBO =2 ik F 2 - oiiAHEE2Z
£ T9,

4.3.3 1c<TADT—H—RL vy FICERZEIDIRBICIIES LETH?

BB AFHEX. HrL\ concurrent . futures £ 2 — )b, ¥fIZ ThreadPoolExecutor 7 7 A% {5 &
¥ T3,

LR, FT7AITV R EFICarybr— L LwWEElE, BHEOFTrY v 72FL v TEE
T, queue EVa—LEMH ST, DadDVAMNEELF a2 —%2FoTLEE W, Queue 7 7 REA T =
POV R MEREEL, F2—WHEREZEBMTS .put(obj) XV v K, ZASERZIRT .get() XV v K%
FoTLWET, 2OV JRE, ZhEhOY a7piEob D 1 HZIFWDHEh 3 Z & 2 IRFET 2 DITHER
0y ZIEICHEEL ET,

B ro LN DD 3

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue ts empty, it
# assumes there will be no more work and exits.
# (Realistically workers will run until terminated.)
def worker():
print ('Running worker')
time.sleep(0.1)
while True:

ROR=STER)

43. AL vk 69




Python Frequently Asked Questions, 'J1)—2X 3.10.18

(FiDR— 25 D %)

try:
arg = q.get(block=False)
except queue.Empty:

print ('Worker', threading.current_thread(), end=' ')
print ('queue empty')
break
else:
print ('Worker', threading.current_thread(), end=' ')

print ('running with argument', arg)
time.sleep(0.5)

# Create queue

q = queue.Queue()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker "% (3+1)
t.start ()

# Begin adding work to the queue
for i in range(50):

q.put (i)

# Give threads time to run
print('Main thread sleeping')
time.sleep(5)

EITEICIE. LR ks it hanxd:

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping
Worker <Thread(worker 1, started 130283832797456)> running with argument
started 130283824404752)> running with argument
started 130283816012048)> running with argument
started 130283807619344)> running with argument
started 130283799226640)> running with argument
started 130283832797456)> running with argument

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

Worker <Thread(worker

= o0 W N
g W NN = O

Worker <Thread(worker

EDFHLLWIEWEEY 2D RFa XY PEFARTLZZIV; Queue 7 7 RIIZHEERA VX —T7 2 —R%
BELTVE T,
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4.3.4 JO-NIBEQEABBEOEENAL Y FE-TICBZDTIN?

global interpreter lock (GIL) B’WNERTHDIL, Python VM T—EIZ—D2/EIF DAL v RBFETEINDE Lk
PRIEENTVWET, — &I, Python TIEFRA Ly FEIOYIDEZ ZANL P a— F@ROBTOAITVWET,
1D & Z DML, sys.setswitchinterval() TRETEX T, LihoT. ZAZLD NS Fa— R
B ELTENZNOMENEL RTD C FEEa— Fid, Python 7’877 ADESH»H1E. 7 I v 7T,

ZOZers, M E EHREIEDDHIIE PVM N4 ba— FOEREZHFEST 2 Z L BBETT, FEE
EiE HARAAT =& (B VR b, BEE F) O, BERERAETS 7 7 NIy 22 5% ERR. FERIC
7hEIvITY,

flziE, UFROBEIZETT F 3y 2TF (L, L1, L2113V 2 b, D, D1, D2 3##, x. y 34792
NNENEREL s S ot

L.append (x)
L1.extend(L2)
x = L[i]

x = L.pop()
L1[i:j] = L2
L.sort ()
x=y
x.field = y
D[x] =y
D1.update(D2)
D.keys ()

B, 7RIy I TREDY EEA:

i =i+l
L.append(L[-1])
L[i] = L[j]
D[x] = D[x] + 1

MOAT7Y =27 M 2BEBZ 2 L5RERE 20A 727 VORIV Y MAEORR o B
_del__O XYy FZEMUIHETIERHD, TADBHELRIZTHrD LATEA, THEFIC BEPY X
FORBIBELEFICETIZED 9, 5O LI mutex 2o TS0 !

4.3.5 JO—NIL1>2F)20Ov 7 (Global Interpreter Lock) ZEXDPR T IFTE
BULDTIH?

<)L F AL v R Python 70277 L3HEFEE—2D CPU L2z 3. (1FLAY) £TD Python 23— K
»OO—NILA V2TV AOvY (GIL) MRS TV R LAEB LR 22 WS 22T, GIL i,
Python 214 Y RE~<LFFaty ¥ —nN<v> > EICEHT 2 L THRETH 2 L R Ihnb T,

Python 1.5 O, Greg Stein [3EFFIZ, GIL ZEUDFRVT & D Zffivm y 2 7Tl 2 2 0N
oy FE v b ("free threading” /% v F) #EZEL £ L7z, Adam Olsen 13&f. python-safethread 7'm1
V7 b TRIE S RERETOE Lz, BEEPSEELDERD. GIL OREEZMET 27-DIC0E xR
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ZDMPVR Y FUTODEDD, YUITNARAL Yy FORT = Y ADMIHZIET (Db 30% DO
n) ZRLE L,

ZiuF, wiF CPU v ¥ LT Python ZfVWZRERVWIEZEKRLEVA ! ZRI72HED ALy
F TlER<{ERO 70X 035 22 FE UV DTT, Z4UE, H LW concurrent.futures £
¥ 2 —)L®D ProcessPoolExecutor 27 7 A& 2 IXffi# TF, multiprocessing E¥ 2 —d, XA 7D
TAARyFRIDELIAGI LIV 207200 & D EKk%ER APT 24824t L £ 5

CHEEZ S EfE5 2 v &b T, CIREREOID2 X A7 DEFITHEZIE. ZOIRIZETY C
a— FTTbNTVAY GIL #ETcx, Z2olicftio AL v FCEENED SN E T, z1ib % hashlib
BY, TTIRINEITROTWAEES A TS VEI2—LbHHFET,

GIL ZAYI2 7=\ T2 LD, A VETVRRBZ OBy JIZTEIRZLVWHIRELDHVET, Z
LT AVYETFVREA T2 b EHETIRETRERONE WS 2 TY, BELHS, ¥E53FEH LA
WTL &Y, ZLOA TV 27 FOFEEIBIE, 7r— VUREEZR > TW3 DT, EHIIOANALRKAS
WKHEDZSTT, Bl DNEBRBHEOLFINEF v v a2 X NET, TOF vy aldf &7 2K
BICEH» IR TR D FHA, oA 7Y =7 MIIASGOHBERY A M 2FK->TVET, THH0H
HZBY X MEA Y27V ZRBICE» X NR TUIRD FHA, FA,

FREZAD, TOEEPKRDOBRRRZ DO D EFRA, RERS, — F =T 1 IRICHEEDH 5
METT, — FR—F 4 IERDIEDLNDZR—AF, 4 YR T Y RIREITTRTO I 0 — HUIREER ST 2
KX EBTEZR—ZAEDBHHENZLETL &I,

FLTHEEIZ, REZHEHGLEVWA YAV A% 1 T X ETEBIEN- LT, AL VX TVEREBZENE
AP 7ot A THATOICHRTE S WOHSHELRHZDTL LI 7?

4.4 Ahedh

441 770N ZRHIRTBICIZESLEITH? (ZDftt. 77 7ILICET ZERM...)

os.remove (filename) %721 os.unlink(filename) o T 72XV, RFa X M os EV2—b
EZLTLIZE N, ZOZO0BBIF TS DT, unlink O FHIIZ, ZOBEEKD Unix ¥ RX7La—)L
DHMTT,

T4 L7 M URHIRT 51213, os.tmdir () %o T X W, FERKICI os.mkdir () 2> TL72& W, os.
makedirs(path) {& path OO T4 L7 PV D, FEELBZWVBDZIERL £F, os.removedirs(path)
BHEOT 4 L7 P UDNETHIRD, TR ZHIBRLE T, 74127 U Y -2kt ZzohHeTEHIRR
L7202 5, shutil.rmtree() Zffio T 72X W,

7 7 A NVDOAFTEEET 512X, os.rename(old_path, new_path) Z{H o T Z&X W,

77 ANVEYIDEED 51213, £ = open(filename, "rb+") E{HoT7 7 A LB X, f.truncate(offset)
o TLREW; offset 1377 0 b TIRBED S — VB TS, os.open() THLNZT 7 A VHD os.
ftruncate(fd, offset) ¥HDFT, fA X7 7 ANT 4 A7V T X (NI VWERKHE) TT,

shutil £ 2 —/UZH, copyfile(). copytree(). rmtree() %, 7 7 A MZIEH T 2 BB W D0 &
FhET,
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442 7702 QE—FBICIZESLEITH?

shutil €Y 2 —/WIZ copyfile() BB H D £, TEREARE LT, 248X Windows NTFS ARV 2 — 4 |
D alternate data streams b macOS HFS+ _E® resource forks $ a¥—L ¥ A, ZZLHEETIEESE S
HEOLNBZZLIFZIFEAEDDERA, THT7ANMDN—I v areXRF—Xbat—INFEAD,
ZORHDIT shutil.copy2() ZFEHS L ZDIFLAY (TRTTEDHD FHAD) BPHEEFINET,

4.43 NAFIVT—RZHmAIEZTITBRICIIESLEFTH?
BN, FY) T2 EROFTAE XTI, struct TV 2a— L E2HESOR—HFTT, TNTAAFVYF—X&
(BEER) 220X FHN M- T, Python A 7Y =7 MIEWT 22N TEET L, ZOHBTEET,

FIZE, UFRDOa—RE774008 2 XL FOBE2ME 4 X4 OB 1lELY YT 4 7Y
T *—<v hTitAAAET:

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, ¥, z = struct.unpack(">hhl", s)

TZx—=y bHD > ZFZTFT—REEHINICE Y P2 T4 7V LET, 774005, XF 'h iF—oD”
BRC(2 N4 b)) BEAAB. XF T 1E—D2D " ong B RFHAAAE T,

SO BRI 7 — & (B2, BESEH/NMNUEEOTE ORI 72 ) X b) 1 LTI, array €2 2 —
N5 e TEEXT,

AR N FVTF—REHGAEZ T, (ZZWXHB XS "rb" % open() IKELT) 77 A4 LENA
FVE—- TR EBEBDPDHDET, RODIZ (FT74L D) "r" BFoGEEF. 77 ANVETFAE—
FTRHDAL. £f.read() X bytes 77V =7 FTIIRL str A7V =7 bERLET,

4.4.4 os.popen() ICE > THESNT/NA T T os.read() BMELDNTVEHEWVWKLSTT, B
TTHh?

os.read () &, BDPNTT7 7 A NVERI/NILRER 77 AVT 4 A7) FREZGIHUCHS . KL L OB
T3, os.popen() &, HAHIAAD open() BRDEVEEFRICE D, ELRALT 7 A NVA TV =7 bRAE
RLUET, iE-T, os.popen() I &» TERE N4 T p 225 n A MR ITFHARSIZIE, p.read(n)
ZHESMENDD ET,

4.4. AR cHh 73



https://en.wikipedia.org/wiki/NTFS#Alternate_data_stream_(ADS)
https://en.wikipedia.org/wiki/Resource_fork

Python Frequently Asked Questions, 'J1)—2X 3.10.18

4.4.5 ST (RS232) K—MCTFoERTBICIEES LETH?

Win32, OSX. Linux, BSD. Jython, IronPython Tli:
https://pypi.org/project/pyserial/
Unix Tl&. Mitch Chapman 1 X % Usenet O#FFEE SR L TL 2 &\

https://groups.google.com/groups?selm=34A04430.CF9Qohioee.com

4.4.6 sys.stdout (stdin, stderr) ZBAL LS E LTHEBICALSNBVDIFHET
Ih??

Python @ file object 1%, &RKEED C 77 4 NT 4 X7 Y TR ED, MBRDEKEL L Y TF,

FAIAAD open() BARIC X o TAEKREINZIFEAED 7 7 AV F TP =7 T, f.close() & Python
T 7 ANKETY 27 bH Python OBREL ST SNTWE DT 2HEDI, ZORZHZ C 774
NT4 ATV TEZACZ K RFHLET, THE £ BPIR-IV e Ro7ZWZH £ DTAMNFIZXRT
HERNCEZ D £9,

L2 L. stdin, stdout. stderr & C TRHZZIGEDVEZ SN T WS Z e h 5, Python T b RERICRINHK
HLNFETF, sys.stdout.close() ZHEITT 5. Python LRV D7 7447 =7 ML TW
25D FT2HBDFONETE, C 774074 A7) FRITEACShEEA.

TEHB CI77ANT4RAZYTEDILE, ZO=Z20Nr%REAL 3120F, FTARYLICHE 3HERH 2
e EMEDPDINETT (FIZIX, JBREY 2—1D 1/O 2EELEETLESI 2D LOLERA), AYITHE
751X, os.close() 2o TL X\

os.close(stdin.fileno())
os.close(stdout.fileno())

os.close(stderr.fileno())

T BoEgeLtehzi0,1,2 bEZET,

45 %y kD=2 /4 R—Fy hFOTSS Y
4.5.1 Python ® WWW YV —=)LICIZ@HBHD ETH ?
FA4TI7VV 77 L YAT= a7l internet £ netdata £ WO EESIR L TL 72XV, Python Zi%, ¥ —

NYAL R TIAT7Y YA RD web YR T LZERTZ2DIMERLZL DEIS 2B HH FT,

FHAARER 7L — 47— 27 O EIE Paul Boddie & & - T. https://wiki.python.org/moin/
WebProgramming TX Y7 F Y AN TVWET,

Cameron Laird &, https://web.archive.org/web/20210224183619 /http://phaseit.net/claird /comp.lang.
python/web_ python T Python @ = 7HAMICBE 3 2 ERRR—-IHEZER L TVET,
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https://wiki.python.org/moin/WebProgramming
https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_python
https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_python

Python Frequently Asked Questions, 'J1)—X 3.10.18

4.5.2 CGl 7 +—LDO%E (METHOD=POST) ®#&M¥ 3IcIF>5 LEThH ?

74 —24% POST LEMROY 2 7 R-—IZHHRLAEVWTT, lBICHET 2003 —FEH5TL &
S

HHEFT, ZHUX urllib.request ZHH L -fHHELRHITS:

#!/usr/local/bin/python

import urllib.request

# build the query string
qs = "First=Josephine&MI=Q&Last=Public"

# connect and send the server a path
req = urllib.request.urlopen('http://www.some-server.out-there'
'/cgi-bin/some-cgi-script', data=qs)
with req:
msg, hdrs = req.read(), req.info()

—MHICiE. =t v tEETTZ Yy a—- FEhk POST #IETIE. 7 U XFHE urllib.parse.
urlencode() Z{fio TMHXNRITINER SRV I EWRKFEELTLZE W, flXiX. name=Guy Steele,
Jr. BiEET 51203

>>> import urllib.parse
>>> urllib.parse.urlencode({'name': 'Guy Steele, Jr.'})

'name=Guy+Steele’,2C+Jr."'

BE:
urllib-howto 122 < DHINH D FF,
453 EOEZSa—ILH HTML OERKDBRICIIBEEFITH ?

Web Programming (2DWT D wiki DR— MSFILD) VI BRI SN E T,

4.5.4 Python X7 V)T rHEAXA=IZZEBICIZES LETH?

BHES 4 75 VEY 2 —) smtplib 2o TLZE W,

UTWRTDON, Zhzefliol T B NFERD X — LK EHRTT, TOXY v Fid SMTP VY RF %4
R=FTE2RAMRLEZTTUEEIL T,

import sys, smtplib

fromaddr = input("From: ")
toaddrs = input("To: ").split(',')

print ("Enter message, end with ~D:")

(RoR=1kiL)
45 Xy k7= /A4 =y TOIFZ2T 75
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(RIDR=I D5 DR E)

msg = "'
while True:
line = sys.stdin.readline()
if not line:
break

msg += line

# The actual matl send
server = smtplib.SMTP('localhost')
server.sendmail (fromaddr, toaddrs, msg)

server.quit()

Unix BRE DD H OFRE sendmail 25 Z 2 TF, sendmail 78277 LOHFTIET AT 2L -T
A T3, H5L =X /usr/lib/sendmail 72572 D, H 5 & TlX /usr/sbin/sendmail 7257z b, sendmail
DIZaTAR=IPYFIZHRZTL &S, TN a—FREIDLSITLD £3:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location

p = os.popen("/s -t -i" 7 SENDMAIL, "w")

.write("To: receiver@example.com\n")

.write("Subject: test\n")

.write("\n") # blank line separating headers from body

.write("Some text\n")

oo B o B o B e

.write("some more text\n")
sts = p.close()
if sts != 0:

print("Sendmail exit status", sts)

455 V47 v b®D connect() XYy RTITOYF I INAGLLTBRICIFESLETH?

FiT select EY a =Y 7 v FOIEFEMD I/0 25 Db 3,

TCP #fih 7 vy ¥V 7E3NRVEKIICT 0T, Yoy b/ ry7ayd Uy 7E—RCHRETLI LD
HX %3, ZL T socket.connect() L=k =iz, HIFEICHEHITE S0, =7 —%FF% .errno L LTED
BN EZITEZ DY E 520127 D £3, errno.EINPROGRESS &, EAETHTH 20, FHEET LT
BVEWS ZeZRLET, B2 OS TRERZEIREINZDT, HRIEDI AT ATHDNRENS %
MDD TEIRLENDHD T,

socket.connect_ex() XY v REMZIIFINELER L THEAZ T, ZTHIEHIZ errtno DfEEIR ST
Lo, R=VUYZD=HIZiE, 2 T%/- socket.connect_ex() ZMUHT I N TEET -0 /21T
errno.EISCONN I3 d Nz e B R L ET - k. DY v b % select.select() WCELTEE
AATTREDFANRD Z DB TEE T,

AMR: asyncio EVa—E, /¥yT7BRyFIIDAY P =7 a—-REEIMEDLDIITIL LT
DEIBRFERRELET, 20BN L LT, Twisted ZZHRETELRY —F =T 4 DFA4 T
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T

4.6 T—HIN—2X

4.6.1 Python ICIZT—ER—ZANYT—SADI Y A—TT—ARIHDETH?

F,

fEH¥ED Python 121&, DBM X° GDBM 2 ¥ D, T4 AT NR—ZADNY Y a2 Df VX —T 2 —AbEENTVE
3, E/z. sqlite3 BV 2 —lid, BERT 4 RIR-ADHBRT —ZR—2A 2" L ET,

FEALDBRT — X R=ZADHFR— PN TVE T, #7FMllE DatabaseProgramming wiki page ZZ ML
TLEEW,

4.6.2 Python TKEMBA TS TV b ZRETBICIEESLETH?
pickle 74 77 VEY 2= T, T —MRNBAFETINEZRRTEET LT 7400 VT b,

T4V FUDEIRBDERET LI LIZTTEELEAN), shelve 74 77 VEY 2 —/1id pickle & (g)dbm
Zv, fEED Python A 7Y =2 M 2ELAKKMNLRY vy ¥ 724K L £3,

4.7 R

4.7.1 Python TEBEERTAICIFESLETH?

EHEE Y 2 — )LD random DVELBUAEKER ZEE L TVWE T, HVFIEHEMTT:

import random

random.random()

AKX [0, 1) ND T > & L 7RIFE/INBUSEE R L £ 5,
CDEY 2 —UFZOMZ L ORHELLER#ER b H D 3, Hlz3:
« randrange(a, b) XXM [a, b) 22 HEHEEVF T,
o uniform(a, b) XXM [a, b) 2 SIFE/MNIREEESF T,
o normalvariate(mean, sdev) XIE# (FVR) iz H >V 7L ET,
Y= Y RICEREAT 2 EKELBEEL HD k3, HlRIE:
e choice(8) WHA BN =T Y ANE TV RARBREENET,
o shuffle(L) BWYRMEA Y TL—RIZT vy IV LET, ThDE, JYXARMUEZET,

Random 7 7 ADA VARV AEARML T, BEOMN REHBERIEE OB I TEEF,
46. T—ER—2X 77
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5.1 C THEHOB#ZES I3 TEEFIH?
Fuve BRI B BISN ZLTH LWAAL TETEAL LM VY EY 2 —% C TIERE T, ZHEF
¥ 2 X ¥ b extending-index THHAINTVWET,

FE AL OFHD S B Python A% Z DFEEZR > TVWET,

52 C+4+ THEDEHZESCCIITEEIN?

WV, C++ MicH 2 C BHEEEX - TTE £ 3, extern "C" { ... } T Python D4 ¥ I V—F7 >
A N%EFA, extern "C" % Python 4 ¥ & 7V 29 SMERZEBOFNIE VT ZE W, 70— Lol
% CH+ A7V =7 P OWERZR OB DIEZRBRWVWTL & 9,

53 C ZE<DIIKRETT, MDA ERIHD FEAD?

HWHD CINRZEL DOHDR D 7IE, BHIZX > TWi27dH D %7,

Cython ¥ ZDHM Pyrex &, H$HICEF L7 Python 2% JH b, Mi5$23 C a—FEERLE T,
Cython % Pyrex Z{# %1 Python @ C APl 281832 Z 2 2 {LRZHIT 3,

S0 ¥ 25 Python IRBPTFELBEVE SR C R C++ 9477 VADA VR —T = 4 ADRERIGE,
SWIG &5y —ILT, ZOI734 77 VDTF—2RDZ v ¥y 72K ET, SIP., CXX, Boost, Weave
TH CH+ 9479V ITEET,

79
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https://riverbankcomputing.com/software/sip/intro
https://cxx.sourceforge.net/
https://www.boost.org/libs/python/doc/index.html
https://github.com/scipy/weave

Python Frequently Asked Questions, 'J1)—2X 3.10.18

5.4 C H5EE®D Python XZRITTBICIFESLETH?

ZNEAT D FmKEEDBIEUE PyRun_SimpleString() T. —2DOXFHI5IBEZWM D, Y 2 —/b __main__
DaAryFFRAITENRZFEITL. K75 0. BiIS (SyntaxError Z &) AFEALLSL -1 ZIRL
9, HEICHIME L2 Ad, PyRun_String() Zffio T Z S W, Y — R Python/pythonrun.c @
'PyRun_SimpleString() ZZML TLZ&E W,

5.5 C »5EE®D Python R ZFHETBICIFES LETH ?

SEDEMD PyRun_String() ., RA&X— b+ VRV Py_eval_input ZE L THFHLTLZX W, 2
RZEH L., ML TZDEZIRL 5,

5.6 Python 72 +H'5 C DEZEODHTICIFES LETH?

A7V 27 bOENHKD £F, X TN, PyTuple_Size() AR X %K L. PyTuple_GetItem() AEE X
N VT IV ADEREZRLET, VA MIHFABROBEE PyList_Size() & PyList_GetItem() 23H D
9,

bytes TlX. PyBytes_Size() 2’2 DE X %iR L. PyBytes_AsStringAndSize() 23Z DEANDKA VX ¥
RXERMHELET, Python @ bytes 77 =27 MEnull 25023 TEXZDT, C D strlen() %{#HS
RETERV I EITHERELTLEE WY,

ATl POBIERET 5121, FTRINCEND NULL TRWI & 2272 T, PyBytes_Check()
. PyTuple_Check() . PyList_Check() R¥ &\ E T,

WHW 3 abstract’ 4 Y X —7 = — A oREMEIN S, Python A7 =27 MIRT 2EL L APL 5
DEF - KDFLWI IX Include/abstract.h ZFHATLLZE WV, Zhxffis e, BER Yo ranr
(PyNumber_Index() 72 ¥") % PyMapping APl O~ v 7B Fm b aliz ¥y o&iciio7a b alichiz,
PySequence_Length() % PySequence_GetItem() % ¥ DIEEDFEEHD Python ¥ —F7 Y AANDA ¥ X —
Tz—AZT77ELATEET,
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5.7 Py_BuildValue() TEEEDZ FILEEZICIZES LETH ?

TEZEHA, b DIZ PyTuple_Pack() %o TL7ZE W,

58 CH5ATZII DXV Y FZRUHTICIZES LETH?

PyObject_CallMethod() B TA 7Y =27 FDIEED XY v REMUHEE T, T X XF, 7V =7
M. FECHIT XY v RO, Py_BuildValue() THibNZ KSR T +—~< v FXFH ZLTHIETT:

PyObject *
PyObject_CallMethod(PyObject *object, const char *method_name,

const char *arg_format, ...);

ZHERXY Y FEEBEOWARZ ATV 27 MZHEMT, HARAAPZ—PERNIERD D THA, BDE
IZ0f LT Py_DECREF() T 2MENHZZrdHDET,

BlZIE, BT 7ANATI T FD "seek” XYV v K& 10,0 Z5[e LTI E (I7A40F TP
FOEL Y RE P L LET):

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;

728, PyObject_CallObject () DFIEV 2 MIX BIZ X AR ETT, BEUES B2 L TREOH 32X,
74 =<y MT () ZEL, BEEZ 2D THEIETIE, BEEEZFEIN TS > THIZWE 731)” 2 LT
720,

5.9 PyErr_Print() (£ D1t stdout/stderr ICENFTBHD) ho5DH %
RITWMBICIFES LEITH?

Python 2 — FNT, write() XV v FEH K- FTEF TV M EZERLTLILE N, Z2OA TV 27 b
% sys.stdout & sys.stderr IZfRA L TL X W, print_error ZMEOH§2, HIEHED F L —ANy
IHEBEFBI SR TSV, 257U Hd write) AR SEREOFTICITE X T,

RO ML, 10.StringI0 7 7 A %S Z 2 TT:

>>> import io, sys

>>> sys.stdout = io.StringI0()
>>> print('foo')

>>> print('hello world!')

>>> sys.stderr.write(sys.stdout.getvalue())

(KDR=I1Z%i<)

5.7. Py_BuildValue() THEEREDZ FILEEZICIEES LETH? 81
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(FiDR— 25 D %)

foo
hello world!

INEREILIEETEHRARLA T2 MIRDEHIWCHRBZTL &I

>>> import io, sys
>>> class StdoutCatcher(io.TextIOBase):
def __init__(self):
self.data = []
def write(self, stuff):
self.data.append(stuff)

>>> import sys

>>> sys.stdout = StdoutCatcher()

>>> print('foo')

>>> print('hello world!')

>>> sys.stderr.write(''.join(sys.stdout.data))
foo

hello world!

5.10 C »*5 Python TEMNLED 2 —IIICT7I7ERXTRICIFESLZF
gTHh?

MFDESCES 2= N ATT =7 PANDKRA VR Z/BONET:

module = PyImport_ImportModule ("<modulename>");

ZDEY 2a—NADEREA VAR —-PERTWARW (DD, £/ sys.modules IZHNATWAW) 256, ZHUTE
Va— NP L 3, %5 TRIFAUL, BHIC sys.modules ["<modulename>"] DIE%ZIEL £3, 723,
CHUTEY 2= N2V R LZAFEBICORALEE A, ZTHUTEY 2 — AL E AT 'sys.modules &
REEINTVWE I ZIRIET 27251 TY,

INT, EVa2—LDENE (DFED. Y 2 L TERSINLEREDOAH) IKATOXS 77 RATES X
2D ET:

attr = PyObject_GetAttrString(module, "<attrname>");

PyObject_SetAttrString() ZMATEY 2 —LDEBIIRATE LB TEZET,
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5.11 Python D5 CH+4+ N2 Z—=T 1 —RXFBICKESLETH?

DV ERZIGL T, WAWARFENRDH D FF, FHTRLIR5, "HREEHDIAZL” FFa X2 2t
PO IHADTLEIN, BB, Python 7V Z A LY AT LI > TR, C ¥ C++ EHEOEDLY TH
Ao 26, CREER (KA ¥ &) BIZHE W TH LW Python OB ZRHERT 2 758HE C++ A7V 27 b
MLUTHEMTT,

CH+ 947 VICELTIE. CEZELDIFAETY, DHEIEIHDFEAD? ZSRL TN,

512 ty b7y T T 7ALTED a—)ILZEMLES LIS XL DIk
BMLELT BETTHL?
oy b7y FEEITTED S RTIUSE S5 T BTARVE, B F TRBRBL ST, (TREETI

. HEEOBINS VR I T by IRRBETTH, ZORTIINEVWS DT SENCRE S MlifEix
RWTL XD, )

513 RZ TNV T FTBICIFESLETH?

BIHNC e — FEINHERIC GDB 25 L &, JHRP B —FENEFTIL—27KA YV P ERELTREWIT F
Ao

.gdbinit 7 7 A )UZ (FIMEEINC), Z0awy REMA T 2w

br _PyImport_LoadDynamicModule

ZL T, GDB ZiZg#)¥ 2 & Z1Z:

$ gdb /local/bin/python

gdb) run myscript.py

gdb) continue # repeat until your extension is loaded
gdb) finish # so that your extension is loaded

gdb) br myfunction.c:50

gdb) continue

5.14 Linux X7 LT Python EZa—)LZaYNAILLEEVDTTH,
RODoBWIr71IRHBDFET, BETIH?

Python ®Z L D8y r—I = 2 VIZiE, Python #LIRZ 2 Y A VT 2 DICRBERFEAR T 7 A VER

{p /usr/lib/python2.z/config/ 74 L7 P UDBEEFNTVEEA,

Red Hat Ti&. Python RPM %24 Y X b= L L TRER 7 7 A L EHFTLIEE W,

Debian Tld. apt-get install python-dev ZHEITL T &\,
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5.15 " A5E£ (incomplete) BAN” & " FEY] (invalid) BAN" H'5
XAl BICIFES LETH?

Python £ &5 2774 74 &2 7Y XTI, AN ERELE (BIZER Vil XOWHBED 2 XA T LR
. Ay AR=ZBEFIGIHFZALT TORVWRRY) i3 7 ey 7 252 6N ETH. A1 RiEy]
THDEZWXEFHEIIHBLL I — Xyt —IPE5260%T, TOLIRIDZFVEEBLEVWIELRHD
£79,

Python TIIHERITER D32 FWITT3ITEW codeop BV 2 —ADMEZ 3, HlZIX IDLE 2Zhzffio
TVWET,

Ik C TIT5 &S fliH & /5 7%1E. PyRun_InteractiveLoop() % (BZ 6 BlOR L v FT) MY
L. Python 4 ¥ &7V 2 2dbhlo AhzHhbEs Ty, HAOANBEBZIEET 2D
Py0S_ReadlineFunctionPointer() ZfXETH I D TEXEF, LWk ¥ ME. Modules/readline.c
X Parser/myreadline.c 2SR L T X\,

5.16 REED g++ > >ARIL __ builtin_new ¥ __ pure_virtual # &
DFBICIFESLETH?
g++ BV 2 — N EZEINICE — F§ 5121, Python ZFHa Y 4L, £1%E g++ THY 27 (Python

Modules Makefile A® LINKCC ZZ#) L. iik% g++ TV > 7 (HIZIX g++ -shared -o mymodule.so
mymodule.o) L7ZRFHUILD FHA,

5.17 XV v RFOWL Dhid C T. ZDftlE Python TEEINAT >
VMU SR%E (MEALBLET)ERLIIETEEFIN?

IV, int . list . dict BREDUE AL ML V7 S ZADOMETEET,

The Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) 221X, 4
Z C++ HoTEET, (T4bB, BPL 2ffioT C++ TELNLINERS 7 RAZMATEET).
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WINDOWS E£® PYTHON FAQ

6.1 Python 704 5 L% Windows TEIDTICIZES LETH?

ZHESTLHHEMEBENTIEH D ¥ A, Windows Ia~<vY RS54 U670y 5 A2ETT3DIER
TLE->TWAEHEIEX, ETHLLARILICEZIZTLED; #5TRHRVWESIE. 35V LF5ENHLET
L9,

HHHEOMEFARE 2o TV 2D TRIFIUI, FEICIE” a~<Yy FFar R R LI TWS D
DIZ, Windows A< Y F2 XA FFTE5ZLICREBZTLED, BEZIWVIV 4 Y FVIIMRAN-T cnd 28K
RLTEHLE T, @FEIRDEIZRZHD Windows @ " ax> F a7+ BHAZDT, V4 ¥
ROUDEE L 7200015133 T

C:\>

COXFIRELZ->TWED, SERDHoDTE3DT, AV a—XROERESR. DREVPREMZ LI
oT, ZDEIWTHBoTVWBEILEHBTLLS:

D:\YourName\Projects\Python>

CDEIRY 4 Y FUEZMITIE. Python 70275 A%z80 3 FIHINEFNCES F T,

Python A2V 7" M& Python 1 2 FV R 2IN 2[0S ATUBEINRITTZR SRV E WD
ek, HRETIREDRHDET, A VEXTYVRERZ ) T MEGAAAR, N Fa—Ricarosful, N
A a—FE2EFLIu I 2ELEET, TE 41X 7Y &5 Python AZ V2D S 72D
F, CARHARETZDTL & 507

FIRANT, ATV RFU 4 Y RO "py” WO HEENRA VR T RERET 25K TH 3 LBk S ¥ 205
DBHDET, avY R4 Y RUERBEVES, py VI AT Y REANL, VE—2F—2IIVTLEEW,

C:\Users\YourName> py

RDES RN HRZBTL & 95

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.

>>>
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AVRTYRD” NFEE— R DEE D £ L7z ZAT Python DXRREMEEINCAN LT, FoTWABR
WERITPIHMIE B2 2B TEE T, ZhD Python DEFEDHEEED O DT, WL DD EEATAN
L. #RERTHEI»DTAEL & 5:

>>> print("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

ZL DADPXFEE— REFERICTEELR 07 T AF[REEIEHKE L THE->TWE T, XEEX Python v > =
VEKROLEWES, exit() BBEMOH T, Ctrl F—FM LA S Z AL "Enter” F—%2L
T. Windows 2> K7 Y7 MR- TL XN,

AZ—bk IRTOFOTZL  Python S.x  Python (command line) D X5 RIEHNPAX — P A =2 -1
2 20d LNERA, IOEEFHTIE, FILLVI A Y FTIE>>> 2SS 7y P8R 6N5TL &
5, ZTDEHE, exit() BEEFUIE T Ctrl-Z2 2 AT 2 v 4 ¥ FUIEEAL 3; Windows X 1 2D
"python” <> F%2 D 4 Y FUTETLTOVT, A YETVEXEZRTIELLXIZ, 20V 4 Y FURAL
£9,

py 2% FAFMENT VS Z L AR TEDT, Python 227V F 252 6N3K51%D Lk, 2
D7=®IZiE Python X7 UV 7" b DX SR D 5 WVIIEN R % 5.2 2 0ED3H D £3, Python 27V 7 53
TAZ by FIZHY., hellp.py LWIHILHIT, BrorXRwIicavy Pl arFypk—a741L2 b
VEFAOWTWRERELEL XD 22T 22RDEIBRERDVPALNET:

C:\Users\YourName>

T ZETRNE py ODBAICRAZ VT DA% ATIT S LT, Python KAZ VT +2ET XS py 2~
YRICMRTEET:

C:\Users\YourName> py Desktop\hello.py
hello

6.2 Python X7 U7 b ZRITAREICTBICIZES LEIH?

Windows Tl&, f2#0D Python £ ¥ A b —=Z133TIZ py ILkRFZ2H 3 7 7 4 LA (Python.File) & BHEfT
J. ZDT 7 ANANCA VR T) REFEFTTHA—T > a< R (D:\Program Files\Python\python.exe
"% %x) EERZET, avy Fa YT b5 foopy & LTRAZ Y M E2ETARRICT 21X 2N TTH
TS, RZVT I Z2IRFRLT oo’ LI XATLTHEITLIWDZ S5, PATHEXT BRIBEZRIC py %
MATLZE W,
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6.3 Python DEZHCHELHIHD BB HBZDIIHETIH ?

H#E Python 1 Windows T THREIEBLETH, & ZFLZE Python BRAICRALX— 7 v F IR
PB IR VINTUR=- DD £, BICEMRZ 12, Python FFRIBRICERE XN/t
Windows ¥ A7 ATIEEBLALHDTT,

COMBIZZDORY Y DIANZAMNEKY 7PV 2 7DREIRAC Lo TRIENZZRHDET, VAL
Ax % FOHIE. 77 ANT AT ADSLDRTOHAAAEEWNT 2 X5 CRE LG, ZNDORX—
N7y T F—N—Ay FEFEETIEIHONTVEDDDN ET, HBRILZDIATLDIANAZAF v
VYTV T ORERMEPD T, RYZFARICREINTNS Z e ZHEEICLTIZEI W,

6.4 £59NIL Python XTI UT k% EXE ICHRFETH?

FATAJRE 7 7 A NV EBEND Y — L D—& £S5 LTcb Python AZVTEHE5XZ2> 7Oy N4F+)%Eh
EFITH7? ZBRLTLZEW,

6.5 *.pyd 7 71JLI& DLL LECTYHh?

B, pyd 77 A3 AL ERICES5RBDTETR, PLEVHDD X3, foo.pyd W5 H4iH{TD DLL A3
Holet L, ZHICIEEE PyInit_foo() 2B ENTVWARITFIUIRD ¥ A, Z 5 FT4UL Python T
"import foo” Z&FI}T. Python & foo.pyd (% foo.py. foo.pyc) ZE L T. H4UX. PyInit_foo() TN
HLUTHEEL &5 ¥ LE3, Windows % DLL OFfEZLEE T 2D LB, .exe 7 7 4 L% foo.lib IZ
VY7550 TREDY TEA,

B, foo.pyd Z#E T 5,821k PYTHONPATH T» D, Windows 2’ foo.dll ZMKFT 38X L FA U Tl
HOEVA, oo Ul o2 dl IV Y7 L2707 20FETIC Al BRBETT D, foo.pyd &
FITWIREEZDH Y EEA, DB AHA. import foo LW S foo.pyd IZHETT, DLL Tik, V> 27X
Y —Z3— RNT __declspec(dllexport) Lo TEEEINET, .pyd T V73R 28D Y X
FTERSINET,

6.6 Python Z Windows 7 77U —2 3 VI|IBORALICIFES LS5 WL
WTITH?

Python A4 ¥ & 7V Z% Windows app (ZHEDAL AKX, RO XS ICENTEE 3!

1. 772D .exe WIZE# Python #EUDAATELEF LBEWT TXW, Windows Tld, ZHLHED
DLL iR > TWA LI RET 2—1DA Y R— MEMET 372912, Python & DLL THRIFNUIR
DEEA, (FFaxXy MESNTOWRWERZFEEO—DOHTT, ) Kb DIZ, pythonWV.d1l &V
Y7 LT, TillEZ 4 C:\Windows\System 124 ¥ A b —LENTWVWE T, NN X Python
N— a2 > T Python 3.3 THHIUL 733" DX 5 BEFTT,

Python 2. load-time 12, 721X run-time 12V > 7 T&E %7, load-time 72V > 7, pythonlN.
1ib L TCY 2T 2 DT, run-time 72V > 7% pythonWV.d11 WL TY V2T 25HDTT,
6.3. Python OEEFEHIHIDIZEHHZIDIEHETTH? 87
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(—% 722 E: pythonNN.1ib (& pythonNN.d1l T2 VWHW23 "L Y R—-—+F4 77V TT,
CHUTHICY Y AT 2 VRV EERLE T, )

run-time 72V ¥ 271, VU7 OBERZ RKRVVCHEMLL $5, RTREETRIITOAE T, a—-F&
Windows @ LoadLibraryEx() /L'—F > T pythonMV.d1l #vr— FLARFIERD F¥A, 2—F
I3 ¥ 7. Windows @ GetProcAddress() V—F > TH LN S KA ¥ X T, pythonWV.d1l (F72b
5. Python @ C API) DV—F Y & F—EANT7 7 E2ALTWRITINEZRD $HA, v27BICE 5T,
ZDRA ¥ &% Python @ C API O —F Y ZFCHTEED C a— FEBLTHEX 5,

. SWIG 2{# 21X, app DT —&X 2 XYV v F% Python T X3 &£ 51233 Python " #EiREY 2 — 7

ERIBICIENE T, SWIG ZBAEALYR > TR TL &5, SBE LT, exe 77 4L ORI U
Y2F% Ca—FATEET (1), DLL 2fF SR TH&L<, Vo7 blRIcRD £5.

. SWIG [3HERDAHNIAK 2 AT D init BIEL (C BIEL) 21D 9. HIXIX €Y 2 — L OARHTD leo 7

5. init BIE O AR initleo() 1272 D FF, SWIG shadow 7 7 R EFo721Z5 8L, 25T 3¢k
init IO AHTIE initleoc() 1R D £F, UL shadow 7 7 ADMES1F L A YNz helper 7 5 2
2L L 5,

AT7v 72D Ca—K% .exe 7740V 7 TESDIE. PIHMLEROFIH L & Python ~D
EV2—NDA VR=IPAFLEHPLTT ! (FFa XY MEIh TOWRVWERREEDO-DOHTY)

BT 212 MTFoa—F&EfioT Python £ ¥ X7V XZHREY 2 —VAATHIHL ST 2 Z e T

S

#include "python.h"

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString("import myApp"); // Import the shadow class.

. Python ® C API iZi&, pythonNN.dll Z L RF 3 Diffibhiza> 45 MSVC DAtd a4

TERFES LHNZ ZODMERH D £7,

BIRE 1: 3> %4 712X o T struct FILE 23 L8087 5729, FILE * 5823 0WbW 3
P EEIKEE BT, Z2a VA SREBTEEXEEA, FEOBLEL S, IS IFBEKERBIC
TWVWET,

i’ 2: SWIG & void BIBIAND Z v SZ2AMT 5 & ZILFOa— FE2ERL 5

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

»¥. Py_none & pythonNN.dIl A® _ Py NoneStruct &\ 5 EHk 7 — Z#EICERT 2~
TS, £y Z0a—FEta 4 SEETIRAMLE S, COa—-FERDISIKESMA TR
XN

return Py_BuildValue("");
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ZAT, SWIG ZE72EF I 2720 (X SWIG OFE2RHILETT) FATH. SWIG D %typemap
aAv Y FEMoTHBMICAETE S X512 D £9,

6. Python > =)V X 27V 7 s Z{fi 5T Windows app N5 Python 4 ¥ X2 7SV XY 4V RO ZERT %
DIFVWHIETED D FHA, TDIIRXRTREINDITV AV EVIE app DV 4 Y R AT A LIEZHE
BHDEEA, LA XA T4 TR AVETVEY 4 » FU% (wxPythonWindow Zffio7zbh L
T)EARETT, ZDV 4 ¥ RU% Python 4 ¥ 2 7)) 220k S DEHHE TS, Python @ i/o 1
FAEERFR—LFTE _ YAR ATV ZMIBUKXALZ P TEZDT, read() & write() X
Yy REEL (JHREY 2 — LV TERINT) Python A7V =27 T ZHAUIVVDTT,

6.7 T7 1 2h Python V—RICFZTZBFICHEALBWVWESICTBICIE
ES5LEITH?

ZD FAQ TWEETEMHS Z 28D FEE A, Python RZA LG4 K PEP 8 Tld, Eifix415 Python
I— RIZERAR=R 4 D% 5 Z e 2R L TVET, 24U Emacs @ python-mode D7 7 4L+ ThH[H
CT9,

WRBIT 4 ZTH, RTEAR—AZEEZDIIRZNWTT, MSVC $ 2 FELUHTHD, AR~
B[S X HICTERENEEICTEF T, Tools Options Tabs BFERL, 774 NVRALTD” 77 5L
M OTRTE P AYTYME I 4 EBRELT, T AR—AEFHATE” DI IFRXEFEIRLTL
72XV,

Python i, d LA T AR—ZADREL TV Z L THREDZEHICHEED D 555, IndentationError ¥
721 TabError 23X L $£7, tabnanny €32 —A%2F(TF25IL T, TALZ P =V V=% Ny FE—
RCFzvI32ZNTEET,

6.8 JOVI T3 H<KIFRERBTBICIFESLETH?

msvert BV a— LB HoTLZE W, ZHUIERED Windows BEHIGEEY 2 —1VTF, ZHUEF—K—F
DTN TN B 2 diR 2% kbhit () & KET 2 e —XF%21H5 getch() ZERLFT,

6.9 missing api-ms-win-crt-runtime-11-1-0.dll TS —%fRT3ICIF¥
SLEITH?

COMEIIEFRNA VA b= IR TWAEY Windows 8.1 LFT%EfF - T2 & Python 3.5 DI TRAE S
2ZeDHNVET, EF3REDRLEDARLV =T 4 VIR T APV R-—FEINTEBOEFTH S Z & 2R
LTRZE WV, ZNTHRRLEZWEEIR, C IV EA LT v T — FOFHHA VR b —AITEICDONT
Microsoft support page 2SR L TL X\,
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7.1 —fig7% GUI DOERT

7.2 Python @ GUI Y—JL*x v MNMIIX@AMRH D £IH?

Python OfFEHERR LV FiZid, tkinter WD Tel/Tk V4 Pz v by bOATI =7 MEFAA VX —
Tz —ANEFENTVET, THEIRBBHICA VA M=V LTHZXZTL &S (BE¥RS5, Z4ud Python
DIFEAED NAF VT4 ARV Ea—Yay TRAMEATVWENSTT), Y —ANDKRA &gy, Tk
WRF 25 LWERIE. Tel/Tk m— 2= 2B TLZEW, Tel/Tk E. macOS . Windows . Unix
779 b7 = AITERICKR—ZTLTT,

MWREFTEZTI79 b7+ =X TIIMOBIRE DD ET, 770 b 74— 0 BXK 779 b
74 —AET © GULI 7L—24Y—27DY X +% python wiki TSRTE T,

7.3 Tkinter D&/

7.3.1 Tkinter 77U T —2 a2 FETBHICIERESLETH?

Freeze ZAX Y K7y 77V 5 —a v 2ERTEY—LTY, Tkinter 77V 75— a v 2EMHT 5L
T, FNUE Tl & Tk 94 77V ERELTZDT, BORX Y 7 Ziiizh FHA,

—ODFEREKIX, 7TV = avic Tel & Tk 4 75V RFM L, BREZE TCL_LIBRARY ¥ TK_LIBRARY
TI7VRA LNHETEZZL TS,

HICAZR Y R7a YR 7TV r—2a i3 550iid. 29477V Tdd A2V 7 SV r—a
VIHEEINTOVRIFUIRD FEA. T2V R—FT 5 Y —1D—D1F SAM (stand-alone modules) T.
Tix 74 A MV B a—2 3 > (https://tix.sourceforge.net /) O—HETI,

SAM 2B T3 L5112 Tix 2LV F LT, Python @ Modules/tkappinit.c NH D Tclsam_init ()
FEADEY)I 2=k E T L, libtclsam & libtksam 12V ¥ 27 LTLEE W (Tix 74 77V EZBFATHRW
‘/C\\\j—)o
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7.3.2 1/0 #&OMICkbNS Tk 1Ry FEENETH ?

Windows IAD T Z v b7 4 — 2OV TIE, 3V, ALy REABEDHDEVA! L. [/JO a—-F%
DU LTI D £8 A, Tk IZI1Z Xt @ XtAddInput () 2 — L e FAERDDHRHZDT, 774
TARZYTRETI/O DHRER L BT Tk XA YV —=T D oMENEa—N Ny JEBEBRFTEET,
tkinter-file-handlers Z &R L T 72X\,

7.3.3 Tkinter TEK F—NA 2T VINESNEEA, BETITH?

bind() XY v FTARY MZHREITITFoNTZARY AV RSP, BYIRF DI ZIZZZAVE
NENRNE WS HED IS HIPNE T,

RO —RIVBIERE, N T4 YIODPEHESNE T 4 P2y MW7 F—R— N7+ —HR” BRENWI
T3, Tk FF a2 XY P TI74—HRATY FEHERELTLEZ WV, @EREY 4V zy bOHZEI Y v 7T 5
e THF—KR—FRI74+—DREEZONET (LI N5 Z5NER A, takefocus 7> a v %S5
LT ZZEW),
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"% PYTHON ARADOOYEa—RICA VA F=ILENTVBDT
Ih?” FAQ

8.1 Python &I TIH ?

Python 370275 3 V' EFED—DTF, Python 34727 7V r— a vigfibTWE$, Python i
FELLTVDOT, —HOERPKETAMAO RS S 3 Vv 7E5Ee LTELRTWE S, —/ T, Google,
NASA. Lucasfilm Ltd. X5 BB Cco ueryzyrarlhy 7 v v 7HEECIELDALTOE T,

Python iZ2WThH o 23 L {HID 720z 6. Beginner’s Guide to Python 250 FE L & 5,

8.2 &t Python BEDII VAV A M—=ILENTVWBDTITH?

A VA=V LZRAIADPRNDIZ Python BHRIZDI AT LA VA=A ENTWDE Lo, ZOHEH
IRV O DOREED H D 9,

e BLLS, AV —ROMDI—FR TR T T IV ITE2EREZDIZA VA=A LEDO2S LA
FHA. HEBZDY U BH o TWT Python 24 Y A b= L LT3 08 NH D 5,

¢ RIVIA VAL =NAENTVEY =R =T 4 D7 SV 75— a3 rp, Python TELNALTWT
Python D4 YA =L ZEBATVEDS LNWERA, ZDEIRT TV r—2avid, GUI Furs
LBy b T =T « = NPEHERAI YT MET, K EADY ET,

e Windows ¥ >iZ% Python 24 ¥ X b= L& N7zdDH D ¥ 3, Z DHER T Hewlett-Packard
% Compaq %% Python Z#lAAATWS Z & ZHEFE L TWE 3, HP/Compaq OEHY —LOHIZ
¥, Python TEHIN/ZDDbHZ LTI,

e macOS ®—FD Linux T4 A MV P a—Tarizy, £ D Unix AAARL —FT 4 VTS RAT LY
AT 2IZiE. Python 87 7 4L FTA YA b= &R TWE T, EHEL > 2 b —LiZ Python 23& %
NTVWBEDTT,
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8.3 Python ZHIBFRL THLWWTITH ?

Python % & 22 bFIZ AN, IZED £3,

HeHH Python ZENLTX Y > — R LD THIUR, [MOFBEDZ HIBRT 2 Z e 23 TE 3, Windows
T, aryre—A 207y s A0EMEHIFRZ# > T ZE 0,

Python 89— R RX—F 4 D7 TV r—2avil&oTA YA M—LE& Nk s, FRRICHIBRTE 32, 2
D7V r—2a YiFEELRL D £3, Python DF 4 L2 MY ZHIBRT 20 TR, ZO7 ) r—
SarvDTUA VA =T —2FIRETT,

Python 234 RV —7 4 Y YR T ACEHEENTRZR S, HIREIBEIDTEERA, HIFRLTLES &,
Python TE»NZT7 075 MIELEh R RD, ZOHIRIEEELRDOPEZEFNTVE 2D LNLER A,
ZoHE. BIRICES AT A2KDOHA Y A = ADRHEIZRDTL & S,
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>>>

2to3

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 13fFEHES 4 75V D 1ib2to3 L LTHHTE X T, BEEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 7 =y 7 TR MBI TH o7 D WIPIZii s (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

Q—ANVEBDOT ) 7= a VIFFTRIIE T 7 ATEERAN, Zu— UL 77 AgEMk. B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this func-

tionality. Also see annotations-howto for best practices on working with annotations.
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S8 (argument) (FEFIH) BEERECHTEIC, BE (7213 XV Y R) CETETT, E51BuIZ 2 EE
HHFEI:

o F—T—REIE BT L OIS OB TAOUE b D (Bl name=) S, wx 1K
EREOMOMY LTSN, BIZE. KO complex() OIFUH LTI, 3 ¥ 5 Ai%—
v — FRITT

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o IBSIE: ¥— U — FEIEDLIANDFIEL MEFIBUXSIEY X b DETHICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XMmAHEAESIE
T3

complex(3, 5)
complex(*(3, 5))

FHIRFBIROEBIC B THEIT E O —AAZRICHID 4 TohE 3, DL T2T S AoV
Tk calls ZBRLTLEEI VN, VX Z7RARBOVTESHERTLDIHLW A M5 Z el
Kxd, sHiE MBI e — ANV ERICEH D 4 ToRE T,

R518 . FAQ @ RFIHERFIBDEWVIATTH? . PEP 362 2SR LT EW,

asynchronous context manager (JEFRfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 2472227 T3, PEP 492 TEHEAIIE
L7z

asynchronous generator (JEFEHAY = 1 L — &) asynchronous generator iterator %3R3 BI#T T, async
def TEFEI NN —F VEBIZETOE T yield REFOHRTERD £3, yield Rid async
for W— 7 THATEZMHEDOUM I ZART 2 DIEHSNET,

BEIGIEFRAY = 2L — BB L E 35, XRIC K> T3 JERABIS L —2 1 TL—& 255

EPN

=

BENRDY T, BREINERI S TRWEE, FBRLD7-DIE 222 AL £ 3,

FEMBAY = 2 L — ZBIEITIE, async for XX async with X2 TR await RdHBZZ 2D
h%d,

asynchronous generator iterator (FEREIAY = 2L —& A 7L — &) asynchronous generator BETHER S A
534727 FTT,

I, __anext__ () XYV v FEMH- T XNz 212 awaitable 7Y =7 b &2IBT asyn-
chronous iterator T3, Z D awaitable A7 =2 NI, RD yield XE TOIEFIAY = 1L — 2B
BORKZFEITLE T,

yield 12 272002, ZDNMBETOEITIRE (0 — I VAR FRIRED try X) WHIZ—REIEXh
F9, __anext () TRENMhD awaitable 12Xk > T ¥EREAC TR L —F2 1T L —42 DERICH
Maxhi-rx, B LEERZIELE T, PEP 492 BXU PEP 525 2R LT 77X,

asynchronous iterable (JEFIIA 7 F 7)) async for XOHTHERATE 247227 T3, HHD
__aiter__() XY v FE»5 asynchronous iterator RS IRIFIUIKR D £H A, PEP 492 TEHA X
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NEx L7z,

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=27 N T, __anext__ & awaitable ¥ 7Y =7 P 2RI BRI NIER D £8¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMA 7L —& D __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINE L7z,

BM A value associated with an object which is usually referenced by name using dotted expressions.

For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using

a dotted expression, and would instead need to be retrieved with getattr().

awaitable (fFF%RIEE) await N CTHEHT 2 B2 AT 27 2 TF o coroutine 2. __await__() X
VY RRDHEZATT =2 P TT, PEP 492 22 L T ZE W,

BDFL ZALIR M EMEE (Benevolent Dictator For Life) D& T3, Python OfE#. Guido van Rossum
DZ LTI,

binary file (N4 F VU7 7 AN) bytes-like ZTP TV b OHRAAABLIVOEZAANTES T7AILAT
JIVb TE, N FV T 7 ANDENE NAFVE=F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘/Gj—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file bBLTLZE W,

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the
code using the object does not own the reference. It becomes a dangling pointer if the object is
destroyed. For example, a garbage collection can remove the last strong reference to the object

and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence in-place, except when the object cannot be destroyed before the last usage of the borrowed

reference. The Py_NewRef () function can be used to create a new strong reference.

bytes-like object bufferobjects ZH% R —+ L TWT, C FFBEDEIRT i L7z contiguous Ny 7 7 — %12
HEATRER A 7Y = 7 b, bytes, bytearray, array.array . %< O—#H7% memoryview A 7Y =
T IR E D T, bytes-like A 7T =7 NI, T—XEH. NAF VT 7 A ANDRIE, YV
Ty PERHULZEERE, XM FUVTF—XZERTIZVAVARBECHAT S Z N TEET,

BODPOBIETEINA F VTR ELEETINEDNDDET, ZOBEDO R Fa XY PTIEEL 75
AEETRER bytes-like A 7V 227 M WERLTVWET, EEARERANNY 77— 7V =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/o. OO OBRIETIIARELA
TV FADNRAF YT =& (? HiAst LERAD bytes-like #7227 ) #ELET, £
bytes ¥ bytes D memoryview A 7Y =V MOEZENE T,

bytecode (/X4 k22— F) Python ® Y —2Z2— K&, Python 7125 4D CPython A4 ¥ &% 7V X ONER
KBTHENA Pa—FALaryfLEnEd, Nf Pa—FiE .pyc 774 MTF ¥ v a2 3h,
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RL7 7 ANDPZEHIZETESNZ L ZRFEIDEREIRDET (Y—RA—=F2o6Nf ba—FANOF
FEoary 4 VidEhE#shET), 20 ” PEEEE (intermediate language)” 1&. &4 D4 fa—F
WHISS 2HMEEZFITS 2 REEYS Y TEMET 2 WA %9, EERQERL LT, N Fa—Fid
%72 % Python fRfE~ > VB THEIES 2 Z 2=, Python VUV —RMTLEETH 3 Z 2 3AFxhTn
F¥A.

NA ba—Foma—Eid dis ES2—1 IZHHFET,

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.
callback (=N 7)) RERD D ZRERETHEITES NS 72DIT5 e LTHEI N 2B

V3R (VFR) -V —ERA TV 27 bRMERT 272007 T —MTT, 77 RAERFIEH, 207
FADA VARV ALDEERETEXY v FOEREEAE T,

class variable (27 7 2ZZH) 7 7 A LITERS N, 77 ALNRLT (DD, 7 F7ADA Y ARV A ETIR%A
LIZ)EEINZZRHNE LTWBEKTT,

coercion (BU#H]) M URID 2 5I8E S HEORFITON S, 2D A V22 Y 2D OBRIADIEERD
ZHTT, FlRIE, int (3.15) IIFE/MNEAE B 3 ITEH L £ 3, LA L 3+4.5 TiE, #5180
BUDERIL D (— OB — D3 FEV N INE 2 3 2 AN A UBUC AT 2 213 4UE TypeError
BIADBET S E T, BB Rr o725, TRTOFEK, 2 ZHEREITH->TH, HIZ 3+4.5
T34 < £float(3)+4.5 WS k52, Fu I I=—2HCRICES L RITFIUD T ER A,

complex number (HZFRE) X <HLN TV EEBREIIRL =D DT, IXRTORIIFEEH L oML LT
RINF 3, BREIELHEN (-1 OFHR) IXE BT 0T, —RIEFETIR 1 e FE,rh, T
TiE j eEFHEINE T, Python FEZBITHAAATHIEL, BEORILEZI > TWET, BEHIIKRE
2§ EOFTEEE T, HZIE 3+1j TY, math Y 2 — L OEIBFRREFH T %121E, cmath Z{#
WE T, BRBOBHIED R D BELRBFORIETT, DEMEEZEUCRTIUR, ZIZEW R R L
TLE->TEWTL &9,

context manager (I 7FRAX P32 —I %) __enter__() & __exit__() AV v FEERTS I LT with
WHNOERBEEZEMTE2A 7927 FTF, PEP 343 2L TL 72X W,

context variable (2> 7 F A MER) a2V 7 F XA MIKEFEL TRZEZFHOLER, TR H2ERDEDL
FADFITAL y RFTREBEDBZAL Yy FE—LA L —=YRBTVET, LArLaryTF2 MER
T, 1 DDFETAL Yy RIZWLO2p0ary7 XA MBH DR, 3 Y7 F X MEROERHRIZIAY 72
FEFBI R R 7 DL DEHF TS, contextvars ZZRL TLZE W,

contiguous (K%, i) N v 7 7 BHEIC C-8# E7213 Fortran & TH25EIT. ZD Ny 7 7 135H#
MLTW2eAREET, XNy 7 71E C #ifiETH D Fortran @i TF, —RILOBLHITIE,
ZOHEFLRZLFTAEY ETHHEST 2 X5 CHESI N, RFHELRrHBE VA THWIEFP TS %
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o ZXRILD C-HEHREFITIE. XEY 7 FLRIECER L K ZBICIIRERORIFVRINIED %
DX L. Fortran @i 72 B8 TIIBRH OIS A FHBRANCEN & £ 57,

JN—=F> (AV—F) al—FVEFIITV—F DO XD —HEERTT, $7L—F Viidkd shiz
HE»SAD, HlolRd s Erb5HET, ar—F L EZ os MmO A%, HE, B
322D TEET, 2—F VI3 async def XTEETZET, PEP 492 2SR L T Z& W,

coroutine function (I —F Y BEE) coroutine & 7Y = 7 » BRI TT, a1 —F Y BIEUE async def
NTHEEXN, await, async for. L async with F—TV—RFZEOZ e HEkRET, Zhbid
PEP 492 TEAXIIFE L7z,

CPython python.org THEAF XL TWA, Python 7025 I V7 SFEDOEHEN 2 5EEETF, "CPython” &
WO R, ZDFEE% Jython % IronPython ¥ W o 7= 3EEE ¥ XAI3 2 HEHHE 2 551K X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIRE L TEHSNE T, 72
L — X O— &2 FIFFNL. classmethod() ¥ staticmethod() TT,

TaAL—RDOXEZ S VR VAT 2 —TF, XD 2 OOBBERIIEHRMICFAI TS DT :

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHEZD 7 7 A FEHELETH, HENFONERA, TaAL—XITOWTFHLL X BEBRER B
TR IR EZE D FFa XY F2BBLTLEIW,

descriptor (FRZ VT X)) XY v K __get__ (), __set__QO, HBWE __delete__() ZERLTWVWE AT
PV NTT, HBEZIVITRABERT ALY IR THBL e =, BEERRICL-T, HEIL TV A5IK
e N E T, BHE. get,set,delete D72DIZ a.b EEL . a DI FRAFENTE IV 27
PO ERRBRLETD, b BT RZY TR THIUIZNEZNDTRAZ Y T RRXY v RHARTHENET,
TRV FEZOMRIL, Python 2R AT 2 LTHERDET, 2 WVWODIE, TRIZ VTR ZN,
B, XY o R, a7 4, JIRAXY 9 R, XYY R, ZLTRA=—7 F7RDBR VW 72%
 DHBEDRAR 72D 5T T,

FRZVTEDAY v FIZB L TOFMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
W,

dictionary (%) EED X — ZEICXISAHY 2 #AHES T3, __hash__() XY v F¥& __eq _() XYY F
ERELMEEDOA TV 27 P2 F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (EFEHMNCLIKGL) iterable NORTH 2 WIE—HOERZUH L T, ZOHR2» 5
RBEFHELRTAV AT PREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn wx 2 IIMTT BEFE L LML E T, comprehensions ZZM L TL 72X W,

dictionary view (#f&F Y 2 —) dict.keys(). dict.values(). dict.items() PR TA TP =27 M TT,
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HEOHBHOHM Y 2 —2BELET, Thbb, BEILHEINZ a2 —3FhE ML 75,
HEY 2 —2REINICES2 Y A MIZT 5121E 1list (dictview) ZEH L TL Z XV, dict-views %
ZIBLTLEE N,

docstring 77 R, B, EY 2 - NORHYIORTH 2 XFHNY TV TT, ZDAA — b DETRIIIE
MENETH, arv L FR2E-THAlEN, 20772, B EY2—1D __doc__ BMELT
REFEEINET, AV brARI a2y TEL GRIE: B LTSRTE%) OT, 7Yz DR
Fa Xy b aE ENRIGITY,

duck-typing 24 7I 27 PHRELWVA VR =T 2 =A% Fo TV EPERRETL2DICATY =7 F ORI
ZREZWTIO TSI IVIRRANTT, bz, BicA 7Y =27 PDXY vy FREENFIZN T
b7z LET, (7LD ESICRIT, 7eADESRFIHE, ZRUIT A TH S,1) A
R—7z—RERIDEHTZ T, EFELTHA v Ehiza—RiEk RVE—T7 4 v 7 BREEF
LTEBMEErA EIEET, Xy 7 XA Y7 type() X isinstance() WX X 2 HE LT F T,
(7272 L. B2 R4y 7% MREEI TR TMHMTETI2IdTEET, ) 2oRbh., AR
hasattr() fIER FAFP 7u 253 7%FHAL £,

EAFP T[GBR]% 2 2 X DFFL %55 /IDA S (easier to ask for forgiveness than permission, ~—7 14 —®
EHD ) ORETF, 2O Python TIAL bl TW3a—7 4 Y Z7AXALTIE, WHEITEMNRF—%
BUNEFETZDDLREL. ZORENE> TOEGEIHNZRHIEL 23, ZOBRETTFEIET
53—=FT 4 VT RARANMIIZ, try XB XU except XD TADZDPRETT, ZDT77=v 7
3. COESREETLILIMFbATNWSE LBYL AR AL SDTY,

expression (R) [AHDEEFHAEN L, —F ¥ F D DR (a piece of syntax) TI, Wz 2. ALid
V72, &l BT 22X HEFPEETCH LZY, H2ETROEROEAENDTT, o
Z < DEFHLEV, Python TREHOETOMBERNA L VI DI TEDHY ¥ A, while DES
Wy RELTREAZN X 8HD F5, RADBKTIIRIXTY,

extension module (JEIREY 2—1) C ® C++ TEIMNEY 2 —T, Python ® C API ZFHL T
Python a7®a1—#—a—-FeRhehLET,

f-string 'f' X 'F' 2B WA XXFIN) T I E “fstring” 2FEIN., 2T 74— v FMEAXFS
V7 7L OFMEEOEMTT, PEP 498 3 S L T E&X W,

file object (77 ANF T =22 b)) FUDY Y —AAD 7 7 4 V6] API (read() % write() XYV v K
EFODD) ERELTWE AT 27 M TT, 77ANMF TV =7 NI fERENFEITL - T,
EBEDFT 4 A7 EDT7 74N, ZOMDEAL TDRA ML —IRBET A4 R (I ZF, A,
AVREINY 77, VT v b, AT FE)ANOT I LRAEHENTEET, 774047V 27 ME
file-like objects R streams & SN F T,

T7ANF TS 27 MCBEBICE 3IEEOLDET: L0 NAFUV—=T7A)L. Ny 7 7»ERi= NA
FU=T7A), ZLTTFALT77A4IL T, /A VX—=T7 24 A& io EY 2 — L TERINLTWV
3, 77ANK T =0 b EAELIEEEN L TTEX open () BAEEES Z & TT,

file-like object file object ¥ [AFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from

the operating system and encode Unicode to the operating system.
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finder

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file

system encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.
See also the locale encoding.
(77 4V R) A YR=PEINTVBEY 2—1LD loader DFERERITTEA TV 227 b T,

Python 3.3 IETIX 2D 7 7 £ VY XH3H D %3, sys.meta_path THHI NS meta path finder
¢ . sys.path_hooks T XN 3 path entry finder T3,

Nz OV TIE PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division (YD 5 TRRE) —FEWERBICYI D T2 BAMNRE, YO HETHRERE T // T3, #lx

E5E

.11 /7 4132112 D, ZREINFMCEEV NI A ROBEDRETIX 2.75 VB> TEE T, (-11)
// 413 -2.75 Z INEWAIC I3 (R ADERAANDIDZITS) DT -3 127425 ZLITHEEL
TL7ZEW, PEP 238 2L TL X0,

(BEE) PN LRNCEZIR S —HDO XD Z T, BRI 0 U LD R385 2T Z ek E 3,
FEIEDFATRHT G IR E T2 Z Atk E$, REIE. AV v E, function ZZML T ZE W,

function annotation (BT 7—3 a ) BIBD 8T X — X IRDED annotation TF,

BT 7 7—>avid, @HIREEY R oo d: fIZE ZoEE 2 2D int BD5|
Bl eifr e, £ int MOBRDEERO LA TnE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /7 —3 a OXEE function O TR INATVWE T,

See wariable annotation and PEP 484, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile

the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—YalL 7y ar) ChPREEDNS Z L DRV EY 2RS5BT, Python
F BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=Yalr7xd gc BV a— V%o THRETEET,

PIRL—R (YA —R&) generator iterator ZiRFTEITT, BHEOBBIIMTHNE TH, yield X%
FORTRLZD 3, yield i, for L —FTHHATERLD, next() B THEZ 1 DFOHWDHL
7D TE3, HOWMPZAERT 2 DIEHSINE T,

BHEEY AV —FBEBZRHRLET. Rk T P RL—RATL—F 2T HELHD X
T BRISNLEE®RPHS L TRVWEGE, AL DI B2 AL 5,

generator iterator (¥ = 3L —X A T L —2X) generator BABTHERINDE AT =7 FTT,

yield D7 NJFAATFATIREE (RFMTABSARLED try X2 ED) L T, WHIZ—FIcH
Miahgs, SzRL—FA4TL—F PFEHINZ L, T LMEZIT L £ 5 (B OB ET
DI TITHT LWIREED S BHAR S 2 D & MHIRAYT ),

generator expression (Y z L —XK) 41 7L —&%2RIATT, FHORNIC, V—TE-EERT S for
fi, #iP. 2 L CAHISATEER if @i o oWnWTWwa K5I Ed, 25 LTk SR sMilo
BRI TEEZ AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ = 3V v Z7BI%) F72 2000t LA CiE% 5 2 BB oS L 2 BT 3, P
HLUKHICE DREEEZH WL HIET 4 A8y F7ATY XML DRESHET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T ZXW,

generic type A type that can be parameterized; typically a container class such as 1ist or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock ZZHLTL 12X W,

global interpreter lock (Zv@— N4 Y2 FYEuayw ) CPython 4 Y X7V ZBFHALTWS, —EIC
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Fild 3 HHATY, 2K
D (dict BREDEELRMARALMEEZL) A 7Y =7 bETADFEKRT 71 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNVICKDET, A VX TV X2 EZ0 Y 7 F 5T, YLF
Taty =2 UEL LMD AR e gl &R A V2T ) XEfHICTLF ALy FLTE
5X512%D %5,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL

is always released when doing I/O.

BRI T FERTAF ALy FEY LA Y27V & (N3 7 — 22 Ml nHETE y 25 3)
BEISESNE LIS, MRS Y 7T 0Ly FOEED AT +—< ¥ ADEH - 7= DCHI L
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ATLe TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b2
THLEZLNTVET,

hash-based pyc (v > aX—Z pyc 7 7 AV) IELHRHRBIT 272012, WL T2Y =27 7 £ VDR
BTNy Y 2 iR EHT 254 bPa—FDFr v > a7 7 4L TT,

hashable (v > 2FJRE) Ny a®gE kA 7Y =7 bk, EAFEHAMSEDL RV Ay ¥ 2 iR FFD
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
TV FTT, ARy S af[fEA 7Y 27 MEIBTFE Uy & 2 B2 FOREND D £7,

Ny Y ARRERA TV 27 PEAFHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
BEHNETA Yy ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RHAABAALA TSI 27 NI IZEAEDNANY Y2 F[RETT, (VR MHED
£97) I2a—FTNRAVTFENY T aFARET T, (XTI NR frozenset DEIKR) £ Ia—&T
NigaryTHE, BREPINY Y aAETHILZDANY Y 2A[fETT, T—VF—ERDITADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHEET (HEERNT)
HEBFEFRIEIEEMETH D Ny > 2l idO) L EsNET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and

interpreter environment which ships with the standard distribution of Python.

immutable (f I 2= 7)) EEDHEEFio7A T2 b TT, A J2a—XTNRFTV =7 MiF,
i, XXFH, BIRUEXRIARERHDET, ZN6DF TV 27 MIEZEZONFERA, FlOEZE
BEEBIBCZE, iR A 7927 P2ERLRTNERD ERA A 32 —RTARATI =T b
E EEDAN Y ¥ 2 @R 72 2NN CTEHEREEZ R LT, HEDOXF—0BZOHITY,

import path path based finder 7% import § % €Y 2 — LV EMERT 2501 (L7214 path entry) DV R b,
import 1. ZD VU R MIEH sys.path 2HREFTH, ¥ 7y r —YOHEFRIB Ay =P D
__path__ BMHE»SHRET,

importing »2%EY 22—/ ® Python 2— FAHDEY 2 —/LD Python a— FTZX % L5125 3 0H
T,

importer EY a2 —LEELTR—FT LTI b, finder & loader DEHBL LTS HEETI 27 b,

interactive (XEEAY) Python [ZIEMEERIA > 2 7TV &b h, XXzl 2TV XD Tay 7 M AT
5 L HIHEICFITINTHEREZ RS Z e TE %7, python EAB5IHELEZFITEITLTILE W,
(AYE2— KDALY A= 2—hb Python DML ¥ X7 ) XEEHTE 255 LLEEA, )
MEERA > 2TV RE, FILWTATT7ZRLTARLD, BV 2 -0 5 =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXV) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 22 4 FFFHEOMBMMEL ET, (Nf Fa—F
AR TDHBTDIT. TOXFIFEKRTTD, ) TITOA Y& FYXFiELid, Y—RAa—FD
77 ANE, FTFETARERCL T OFITIE L L Vo R LIC, EHEFETTES 2 2EK
LET, A Y27V ZEROEFETEE. a1 FEROFFELD R Ty 7O A 7
WHDOD, 7T TADFITE—ITENT T, WEEN dSHL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV U ZEF SN, T 2= FTRTOD
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VT 4 ANVBNEREEZ R D, TRTOMMBR LY Y — R BRECHRT 5. Fillk 7 = — X1
ADET, 207 2—XF AN=TJOLIE ZEBEFIELET, ZHACEDZ—F—ERDT X
b7 & —% weakref A — Ny IBRMEPHINZZEBHDET, vy v bRY VT = — XHFIZE
fTaNba—Rik, ZODMRETZV Y =X T TIBRELRW (XL H2HEF74 77V —FET 2 —
% warning T T) 72D A REISNCER L 3,

AVER—=TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZZAZ YU T
DFEATHET LIz TS,

iterable (KIEFAJREA 7Y =7 b) BRE—EIC 1 23 DOREZ2 A7V 227 VTF, KEWREA TV =2
F OBz, (list, str, tuple EWVoTz) BTOY =7 Y AWM, dict T 7AINF T Ik
W RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RIEAHEA 72 = 7 P& for —THARZOMZL DY =7 2 (@RE: 22 TOY—F YR LI,
S Y ZRTIEI K 2 DF LN S FEK) AR Y 72 2RI (zip(O), map(), ...) CRIAITE £, K
BAfEA 72 = 7 + ZHAABBE iter O DI LTETE, A7V =7 PIRNT 24 TL—&%
BLET, 2O 7L —RE—HOME 5| S FTHICHERT T, @ IRKIEREY 7Y = 7 bR f SR
1213, iter ) ZMEAZEDA TV =R AT 27 V2B THRIET Z2RHEIDHD £ A, for XTI Z
DRIEE BEIRNATV, R B OZREZERL TL— 7 ZREILTWARHA 7L — X 2R L %
T ATL—2 =TV VL= 3ZRLTIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A 7L =KD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration FIAZEH L E3, ZORKRT, /7L —&A 7T =S
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFT, 1 71—
RiZ, ZDATVL =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
4 7L —RIIMD iterable ZZM T 21FL AL DEMTHHTE XS, 3o Z D & LEHSMNIERD
KIE#1TS5 &5%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIELRED for L—=TATHS . FiBREHOS 7L —XZ2ER LT, ZhzA
TL—=RTTB 35k, MDA 7L =2 a Y TCHEHABADRLA 7L —2F 7Y =7 bR HHIIC
RI7eD, ZOaAYTFDEIB>TLELET,

2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function (F—BIf) ¥ —BIfk. H2WIEREMKLIE. ¥V — FRIEFHE D7D DOEZ IR TR LA]
REA 7Y = 7 b (callable) T3, BIZRIF. locale.strxfrm() % ¥ —RBHEUCH 21X, v — L KEFD
V—FOEEIDo o7y =X —%RLET,

Python ®Z < OV — M3 F —BHEZZIIMD BEZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —BEES HIEZNL 292D 3, HlZXIE str.lover() XY v RERLF/PNIXFEEXAIL %
WY — b EITSF—BME LTS ZeHkEST, HBZWVIE, lambda r: (r[0], r[2]) ® XS
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7% lambda 26 ¥ —BIB21E2 2 e B TE£F, F7/. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF—BIa v A M5 7 X2l TV EF, F—BIK
DIED 2 NG DFIE Sorting HOW TO ZSEL TL &0,

keyword argument SE5|# 2SI L T &0,

lambda (Z 4 %) &% D4 > 54 YEET, BEDHRH SN Z2ICFHEEN2 120 X 2EAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDHL (look before you leap)) DTS, TDa—7 4 Y7 ZAXANTIE, O LPHR
e TN, BHRINCHTESEM: (pre-condition) HIEZITWE T, FAFP 77 a—F L MIRHIT, if
X7z SAMDON S DHRHIITT,

~NVF ALy MEINLRE TR, LBYL 7 70 —F13 " R27 @R ” R BREOHAIREL 5| %
BZIFTVRIBHD EF, BlZIX, if key in mapping: return mappinglkey] & W5 a— Fid,
HEDK. DAL v ROBERLZEDHINIC mapping 725 key FEDERLS CEMLET, ZOMEIX, vy
2355 EAFP 7 70 —F %25 Z & THIRTZ £7,

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and

bytes filenames.

list (YA F) Python OFAIABLD =TV TF, VAPEWSHATTETH, V27 VYR PTERL,
D FFETE S B (array) RO H DT, HEEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WIE—HOERZIUHL T, ZOMEI1 15
VA MERT, av7 FNRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x %2 == 0] £FBL. 045 255 FTOMME 16 EHETL (0x..) LAETFAIH5%5Y 2 b
FERLET, if @34 7> 2 0 TF, if HiNRWEE, range(256) D2 TOEREMUEINE T,

loader EYa— %0 — K334 7Y 27 b, load_module() EWIHIHZHFDAY v REEZEL TWARIIN
R ERA, B—X=3—RINC finder 2 HIRENFE T, ik PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKFET T,

mapping (R vy BV ) {EEDO X —HFRKEZV K- F L TWVWT, Mapping »* MutableMapping @ fHHEE Y
TR TIEINZXY v FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TIHF 5N finder. meta path finder I path entry finder & B
RiEHH ET2., FIWTS,

meta path finder 2552552 XY v FIZDOWTIE importlib.abc.MetaPathFinder # SR LT 7
ISAAN
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metaclass (XX 7T R) VIGRADY FATT, 77 RAERIFZ. 7 I7R%, 7 I7RADFHEL, BRKIZ 72DV
AbEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2EEZAVET, 1F
CAYDFTY 27 MEAISHEE RIE: XX 25 20) 77 4L b OFEERRMEL TWE T, Python
DPRENBRDIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW-> T, X&XZ7 7 RiZ
EBEDZNSDTY, LirL, —HOBHTIE, XX 7 FRZBITIZVLH Y P RTEZREEL %
T, R RREET 7RO u I ERS5/2D, ALy K= WEEBMLZD, A 7927 bOEKE
BIFLZD, YN b RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL Z & W,

XYy R (XY F) ZIARMROPTERSNEE, 207 72D v 2E22DEEL LTHUHEH
TG E. XYY FEA VAR VRFA TS 27 b 2E— 518 L LTRIITMD £F (Z0H—5BULEHE
self LMINET), B & RRALTNERXO—T 3BRLTIEX W,

method resolution order (XY v RRRIER) TREHICHIE S 7 APHMREREMRINBIEFTT, 2.3
D Python 4 > 2 =7V ZBMEHRT 27130 X 2DFMICOWTIE The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (&Y 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, EY 2 —LIIHEED
Python * 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUIEIZ X - T Python 12
AR FENET,

INVT—2 BB TLIEE N,

module spec EP 2 — Lk BR—FFT23DIMHbN 3 A ¥ FR— MEDOERE FLHAIZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order ZZHR LT X\,

mutable (3 2—X7) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIffE X T L7 L WS HEEE. ZTNVEMALTNT, 4 7y 7 AW ERITH LEN
ZHEoTO7 78 ABTEZERDOEPY 7 RUCHENTVWE T, ZORP Y J XIIMMOKKRES -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(LEDOBID & 512) W D04 & X TVZHAAARII L o TV E T, ZOMICd AN E X T
X, BEDZ 7 AEKRT tuple ZMA L, AHIO7 4 — L FEERLTERTEZT, 20X 5k7
7 ZFFEFTE VLD, collections.namedtuple() 7 77 M UBIBTIER LD TEF 3, BEOD
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TiEE. FETEWLAHIN & X PR AABDHHI & X AT 72X Y v R ZBHIT
RIS

namespace (H%ATZEM) 2RSS NZHBITS, BRTEMEEFHE L TEESNE T, ARTZEMEICEAE
T bD (XYY FD) ANFIZR oD TR, BRSO, REWZbD, 2L T
HARABDDDHBH D 53, HETEMELETOHEEZC Lo TEY 2 - HE2YF—1+F
%, Bl ZI1XBI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELEL TVE RS 2 2 812K o THETEBIE M RS2 XL 29, HlRIE.
random.seed() ¥ itertools.islice() ¥ EL &, ZNZNEY 2—/l random X itertools T
FLEINTWE ZEDHALNTT,

namespace package (HH(ZEHI Ry =) TR —YDarrre LToOAEMENSZ PEP 420 T
ERI NIz package TTo HRIZEM Ay I —IDEWEN AR LR RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module ZZIRLTL1ZE W,

nested scope (R A PIN/RXa—7 ) SMUTERIN TV IERESIT 2HEET T, BlRIE. H2BEED
FOBBOHFTERIN TV EHE, NHOBEEIZMIOBEBFHOEBESIRTEE T, 2R MINIT
Aa—=TE 77 4V b TREBDBREIHTE, ZHORARTELRVDTERLTLILE WV, B—
ANVERE, BONRDR 3 — T CEREHRABFELE T, AR, 70— oOVEREES ¥ 7/a—n
IVEFTZERDEZ FiAE X LE T, nonlocal THMUNDERICEZIADE T,

new-style class (IR XA NI FR) G TRRTDI FAF TV =7 MiZfb TV 31T O H W]
T3, YETID Python O X—=2 a ¥ Tld, FiREZA VT T ADAD __slots__ . TAZ VT X,
__getattribute__ () . 7 I AXY v K, ZLTHMNAY v FED Python OHr L\, ZikiatkEE
FIHTEE L7

object (A7 Yz b) K (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, LK
ETO HRAZAILI TR OFMOIEIKY FADZ L,

package A Python module which can contain submodules or recursively, subpackages. Technically, a

package is a Python module with a __path__ attribute.
reqular package & mamespace package B LT 720,

parameter ({R51%) #AMTDOHEART BE (2 AV Y F ) DERICBOTHEENZIT 2 Z518 24EEL X
T R s D D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUIZE ZIELURD foo = bar DX S, 77 4L b DRFIBOBEETT:

def func(foo, bar=None): ...

o NEBEHM: MEBIZL->TDALGRZLNZGIBEIHREL T, MEHFHDOTIET BEERDT KDV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETNRED posonlyl ¥ posonly?
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELET, ¥—V— FEHD5H %
EFRTELEIME. BIZELTD kw_onlyl ° kw_only2 DX 512, BEERDIRGIEY A M
GO ERMBET I E 7238 D x DRTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o FAIERAE: (M5 TEICZ T SNAEEOMES BT Z T) EEOEB DN ES B G 2
LNB I EEEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

def func(*args, **kwargs): ...

o FAIERF—T—F: (MORSIBTHICZT SNEEDOF—v— FEIBUTMZ T) (EEOEED
F—U—FEBBE5EZONE I REELE T, 2D XS REFIEE. LOBID kwargs DX 51
IR DRI **% BDIF B TERTEET,

REIFEZA TS a Y e NEDBIBOYE S BIEETE, A7 arD5IIcZTF 740 MEBIEET =
9,

RE1%0 . FAQ @ E5|HEREIZDEWVIIATTH? | inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBL TS0,

path entry path based finder 73 import § 2 €Y 2 —VZEET import path £ED 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5%
S0Tz path entry CHBEY 2 —NVE BT 2 HEEH > TVWET,

NRALY P =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HE XNz path entry CHBEI 2 —NL%ER
DU B HFIEZRF - TWBIEEIT path entry finder 2B L E T,

path based finder 77 /L k@D meta path finder D 1 21F, EY 22— D import path ZHRBL £5,

path-like object (path-like # 7Yz 27 ) 77 A VT AT LNRRAERLE T, path-like ¥ 7Y =27 M, <
A%RT str ATV 27 bR bytes 7P =2 b, %713 os.PathLike B Fa L 2FEE LA T
Pl bDOENDTT, os.PathLike B FaNZHKRK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHTZ LT str £721% bytes D7 7 A LT AT L RAEHTE LT, os.fsdecode() &
os.fsencode() IZZNFN str HBWVIX bytes ICRDDERAT 2D ET, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IR L THERZIRMET 2. H2 WV
Python OHFHERER Z DBIELIRIFICOW TN T 23EHLFHTT, PEP &, HEBIZOWTOMERR
Bk L 1R R 3 2 e Dl (BEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICO D5, 23 2 =7 4 IZ X2 MEREDOERME Python 1272 125 kG
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DXENDTD DI LA O 25 e ZHEXLTWE S, PEP OFHICEII2=7 41 NDEE
Ez1T5 2. RNBERZENLT S I LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJBT 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEEAELHZ) 1 D2DF 4 L7 bV IZEHI NI D,

{iIB5 | (positional argument) EF|E 2SR L T X W,

provisional APl (BI7€ API) #¥ES £ 75 U O1&)7 HARMELREE D HFTEIHNICERA S b DT, ZD XS
BAYER—=T 2= ANDORERLEIR, WETHD SN TOVIHIIMIHFI A TOERAD, I 7
FHICL o TR HEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) HMThh
ZET, COXIBEHILLAIITONLEDDOTIEDD FHA - ZiUud API ZHBALENIXRE
LENTORERBRMEPBZEZ L ZIZOATOIET,

BE APL 12O\ TH, RITABMEDOBRWEE R TFEFE ARSI TVWET, MERHHLZ
Ga T RIT AR BIRZR T RNETT,

o7tk b, BHES A TSVREEL 23T Y —ICEVWH LA 6L Z el
FREEB X TELLZHIT SN E T, FHlllk PEP 411 2B LT 723 W,

provisional package provisional API ZZIRLTLZE W,

Python 3000 Python 3.x VYV =X 4 >D=v 73 —LTF, (Python 3 25EFRDFEZ - 7 HI/ES
NFETT, ) "Py3k” eI hz bbb T,

Pythonic O EFET—MMNEE XA TEINIza— FTIEH L. Python OFHC—INZ A 7 4 F 21205
72BEZHRa— R, B2, Python O—H7%A 74 A L TlE for XEMH->TAT I T7LDFTRT
DHERICE->TL—FLET, hDZE L DEFFEICIE ZDMHEHAZR WO T, Python IZIERTWRWA
ROV ICEIED DY > X =% 5 0d LILERA:

for i in range(len(food)):
print(food[il)

ZAUTH L. Ehwiz Pythonic 72 A iE:

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — LD B— VLR A=T 06, ZOEY 2 — L TERINL T TR, B
XYV FAD, 7 SRR 2RT Py FEERLTT, PEP 3155 TEBEINTWVET, My FL LD
B o ATlE, BHiREA 727 bOKRTEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

(RDOR=I1ZFE <)
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(FiDR— 25 D %)

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAANOBHTHbONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky KL, HlZI1F email.mime.text ZEKL T3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIAV Y M) 2473 =27 MW T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EFEAD, CPython
FEQOHEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package mHIHIR. __init__.py 77 A VEELT 4 L7 MY & LTD package,

namespace package B L TLIZE W,

__slots.__ Z7F7RANTOEFT, 4 YVAX Y ABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
HfR3 22T, XEVRHNWLES, ZhEXfEbN27 7=y 7T, ELLIELSEAPL b
Uy F—72DT, Fr—A, FIZIEAEVIEREL 227 TV 5 —2a >y TA VARV ADKE
WKFET S, LVolzt BFRRE, DRVOBRZTT,

sequence (¥ —r Y R) BEA VT RICK MBI LERET 78 A% __getitem__() FiX Y v FZi#
CTHR—IL, BEEEIRET __len__ () XYV v REERL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
308, MROBICEE TR MEED immutable 2F =% 5720, =7 Y ATERS vy Y
7' (mapping) & ARENTVEDTHEELTLEE W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

) ——

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTEEIZ—2>DFIBDOANC L HBEIREANE T,

slice (RT7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RZF)
FEHE slice A7V =7 b EWETHHAL TV E T,
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special method (kX Y v F) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 H RGBT U
NEXYy ¥, ZOEEDXY v Fidk, XYy FHORHIERRIZT VX =237 2 DHRDOVTVE
o FFIREA YV v RIZDOWTIX specialnames TR SN TWE T,

statement () XIFAA—F (A—=FRD” 70y 77") ITARAIRBERTT, XE X F—v— KoMK
NEZBDODELLMTT, HBEICIZ if. while. for 23D D £,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by
the code holding the reference. The strong reference is taken by calling Py_INCREF() when the

reference is created and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF).

To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.

text file (7FALT774L) str ATV 27 b EHAFZTES file object TF, LIFLIE. 7F A7 7
AVEFEBRIAAL MERO T — XA MY =227 272 AL, THFA LIV O—T 1 27 ZHIINCAT
WETS, 7¥FA M7 74 LDFNX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR %E T ¥
AFE—=F ('r'or 'w') THWZT 74 LTI,

bytes-like 7T T b BRAZBETEBZ 77 ANVEF T2 MZOWTIE, NAFUT 71l 35
LT,

triple-quoted string (=& 727 # — FXFS) 3 DOEKE L7 +— PEls (V) AT RA bR T 4 — () TH %
NXFH, BHED (—E) 74— P XFINHRTRETE 2 XFINGEVEID D $RAH, %on
DHHTEHTT, 12022200 Lr +— bIBEEZ TR —FMLICEL LD TEETL. 1T
M (\) 2R TOEBITICE D2 2D TEZDT, FFaXri—ya ryIFEEL
IR IR T

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWE AT 7 b
WEIEF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BORI%AT, BZ#AFICRALTERL £3,

MY 7R3 Ber b 2HMLT 20ICEHTY, IR
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEEEDFHHD H % typing ¥ PEP 484 2L T F X\,

type hint (Hb > ) Z8 77 X@EM. BBD I X =2 2R DEOIFRFE N2 BZHEE T 5 annotation
T3,

Al ¥ MIMETIZZ { Python TEHHHITIEZH D TRAD, BHHEBNTY —LIc o> TEHTH D,
IDE ®a— Ffise2 V7 7 27 &) U 7OFITICkD 95,

Ja—NVEKR 77REE BET. a—-—F LV EBH TRV DDE ¥ M typing.
get_type_hints() THUFTZ %7,

FEEEDFIIHD D % typing ¥ PEP 484 2SR L TL 72X\,

universal newlines 7¥ X MA NV —LDRED—DT, LIFRDINRTEITREZEML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh OIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X5IZ bytes.splitlines() B L T ZX W,

variable annotation (Z¥(7 /7 — 2 Y) ZHbH20IE7 7 REED annotation o

ZWDH N7 7 RARMEICHERZH 722 23, AARDRERTT:

class C:

field: 'annotation'

77— a @B OdIfHbhET: FlZIX. ZOZEEL int DEXIS Z &
PRI TVET:

count: int = 0

BT 77— a ¥ ORI DWW T annassign ST L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RABERER) HAAANCYI D BES M EITRE TS, 242X D Python 2—% & 7 7Y
r—yaYEFALY AT AETHWTWAMO Python 7 7V 7 — a YORENCFH T2 Z k<
Python /$v 5 —Y DA YA F—A L EHEITS 2 LA TEZT,

venv ZZIRL TL ZE W,
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virtual machine (A~ Y) ZR/ICY 7 bV 27X DERS N3 2 ¥ a— &, Python DR~ >~
F. AN ba—=RFary LI L N1 RO—F 2FEITLET,

Zen of Python (Python @1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFFEAIX H¥E%
YRAMILEDBDTY, WiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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8%

CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
TIXVWOTHEI T GRIF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEH 2 BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%
CzEXFELL

e the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.18

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.18 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.18 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.18 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.18 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.10.18.

4. PSF is making Python 3.10.18 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.18, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.10.18, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

RDOR=I ki)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

ROR=—STER)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2. Terms and conditions for accessing or otherwise using Python 121




Python Frequently Asked Questions, 'J1)—2X 3.10.18

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.18 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written

RDOR=I ki)
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

(RDOR=1ZFE )
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR

(RDOR=1ZFE )
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,

provided that the above copyright notice appear in all copies and that
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 —E kqueue £ Y Z— 7 2 — A OWTDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(RDOR=I12Hi )
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http://www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any

purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy

ROR=STER)
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or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

RDOR=I ki)
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

RDOR=I ki)
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 P Db DICESEET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
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notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(RDOR=1ZFE )
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/
projects/sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use.

Users may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR
TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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